





(jl0.1 





Copyrighi€>2013 Dar al-Nile 
Copyrighl©20l3 I$ik Yayinlan 
f 2013 --* 1434 

s^lT •'«— »y_-j ijL Ui jt wUSL'l *A» jt •/• ^ jy^ K JU»-> ^ 

./iU* jUf jjl OyJ- J^S'I i j ' n ^ V ^.UyUU JA-* / •* >*-*=* J U 

>LPJ 

&s>lp 

JjU -u*t t u-t 
Oval 

jbj*Jl Jlp 


jjJ^i 

ISBN 978-975-315-537-3 :£>^> f&J 

jiiiiii fi3j 

482 

1$IK YAYINLARI 
Bulgurlu Mah. Bagcilur Cad, No:l 
34696 UskQdar - Istanbul /Tttrkiye 
Tel:+90 216 522 11 44 Faks: +90 216 650 94 44 

jrfdJIg nehbl) J4II jl* 

j-MA - iJfAft-l i / *U. T ' -iL, - ^UJLrl Jp—& -* T vllS'V .^yUr -j- 22 

Tel & Fax: 002 02 26134402-5 
Mobile: 0020 1000780841 
E-mail: daralnile@daralnile.com 
j-*. - v*u& - - gun y-' - j- v igj^sDI i5»jo 

Mobile: 0020 1141992888 
www.daralnilc.com 







i ® ^ 

jLiL jli^p .i.l 

~ (j—>■ L**j 


vA-cglc 7gk>lj4 

:*-* ‘AJj 5 



*. 
> o 


Y \ 


rv 


or 


no 

in 


A ♦ 


A • 


.. 

*V.. 

W 

\«0 



Lfi j*a>> V 


0) 


00 


jkLmJ) 5 Jaj 

#L»Jl J j>- objiaj 


(T) 

.... ...^U^* Jbu IdUi ji>Jlj jjialll 

(*) 

.....AmmUJI oU^/1 

...YjlJI flkJl *11* iJLJL, ft v Uc^l 

Vn/ oL*U*j f l < jA»La £*UJU ;SyUaJl 

...SfljyJI jOpj UiJl 

..... 


.. oljdUl 

J£ j—4i ot •Ja-j *tiJl J»-t y £lj~oU j£*j J* 

...toLiJl <la_-ly *UJl jUmP f I ut jCH 
















jJjjJbi pi C ai p 4j^lai j jlatil] - 1 

\ W...jliJ) jjiaLt ^jA uL&Jtj ^w—lill 

" ^.....*. ir* 

.i_jj<:H 'j~* :• jfijk Jlj olill l^i\ £ljj'j/l 

(°> 

\ .....Vii_* *\j\ pi jjhd l ijjJflj < _ # Ip Ski 

^ t \ ..fL^jj jjJI jJUj ol^Jt pip ^1j U 

' tr .. .gjlis-l 'V 

^1T...olJUoJl >ji»M u^ILt :\ l-C>_^53L ^jLJI 

wr ..<LUJl ^2i\ - ^pU^J! ^1 

> s *. o-ySfeS/1 *JlJUa> 

TM .......ila^t JtfLiVl 

T • 1.......oUl^Jl J\ ^ 

’ • *. J\ J~J' V W J1 

....oUjlUll oLjUi^Ut 

"*. jjM 

m .....oUaill Ji'Jv-bjbu' 

TTi.......d)La>«Jl <-a i 

TT^ ...... ?JL>wa*Jl e-» jSj pi pJLJl Jyw> 

Tr*.....V-^jlJLiUJi 

*** . 






















V 


Usfe] 

t OA...pU J Vs*.W ^ u 

YVt .......iiy'j/l j4p 

TAT .......?iJJ bji *\Ju\ 

YA'T ,......... VjliJl ^ i» Ip f! JjUj 

O) 

Y ^ V......—.. o ^ji I jjIJ O^JI ijlJb {j* 

TTY ........ i_iJi(J1 <jLo) 

TTt ...-. ^j$^\ 


00 

jJUJl Jj tgj* A*JI j* jJUl y 


1TH .... Zj* J£ ^ fij\ jjib 

TYY ......0>Uil£ ^ obU>Jl {j* 

(A) 

Tor ......-.. oVUip-VI oLL->- 

O) 

TW.... —.. j 

TAT .jJU >yrj OUT \b\ 

T*T.......jJUJb 

r^n ..........iriJ-Ad' Jj=-* 

ITT .....oUa*-}l« 

nv ... jjU»* 




















* 

•• . •* 

\J* * * A 

li-wiist lip-L Ju* ja UU j ^JU JU 
cJjU- jSj j jjjalU l$J J*A>- V oJilu? t*L»-Sll 

^Js- O-jjJ ^'Sl tiil-iS/l oJl* ot IJlA ^ 

^ l5t otj $£3§k ^il {y> jXw JlS' ot* 0 Uj)M 

Ujup c^aJUtf ^jl ^Sit Sj^iaJ jvJ {£^>-^11 oLsl^lij jJlJl 

^j^#jJl c*ji j 

iJLSb J5o ZaJl>*}\ c>1a -LgJlP jIp ^yJl- j*^-U>JI exit <LSj caj^JLj 
S oC a~JLp <u*4>- jj5> -L*j jjlaiJl 0} :tJjJL-1 U JlSj 

till j^lalll 1 jjiib jjjjJl oJuL-Sll {j* <jjl ^Jal—j pJ Ulft p-Pjj 

UJlPj jt ^^J^L-Sll ^ . J . * . “J 1 ^ A~-l jJkJl £j\y~* *IjI ^tj ^ 

pJ l^Sfl j! C-£jit 4jcal>Jl ^ CjLJI jJLpj 01 j~>Jl ^Ip Iji cAb 

Ot Ula ^jA jJ^Sflj t^.-all ^ L#ljl| jjjalll SiU C*il£ *Jbu ob 

I>Jlp- jJJLo j jialll CjIajjjIx-j 1 $ k-a .i j> jJJ C^Jl5 4~*i1jjJI ilj*»JI 

C'UdpVl OjljuJl ^^j^-iJI ^jIpj c ^aXtfJl oLillj 01 

JbJl 4*J>JjAa j^laJl 0 J& (JUilS^ $4 j1jjJ 1 plpj Ab^S/ij j\lj 

U >»j <£ljt a} yAib ^_y!| Jj SXdPj A~<Jlp Ajj j ^3] Aj (_gjJl 

AaJI>u) IjlSbt |»JL5j ^yJk C>U jJaAl l ^ ^j/xaJ ij>-j Uj-rf* j^^l ^lj 

AXjJl j-XJl 4 m^ j-a oUjJLa4 JL>-t jvJ t _ 5 ^t [*£ i4**aj[*A jt 
pJl&Ji jl ^j~p i_JUJl { J^L>»j Oji ^j-^j^Jl ^a 

-CJ^Jl <^JUi ^ ^yJUJl 



[tL>- jiji -Ajj ^1 *j jiaj j jU:J i] - ) 1 

c lj S oljwi aLJI 4 J Cm ^jfo (_^JJl jUn>Jl 1 JLa 

o j^%j ilJbJU oj^Jl j l _ y ip c-j5 jZ[ <LJ>j* 

f- jJU Ulz^ LC jUxg>l fji X^ *Jsai j*** 3<t j| lJu ^jA 
tiJdl JjVl J^JI jl& c"?4>w^ ft v_~- r^Jair j! y*j ^jjs I 

(J^ ^aL>*J Ail! AXJuJl AjjJlJl AjIjLaj jL~» ^Ip 

A i Xm.. ! j^yLC" 0>l . /» - ^ ^Y1 flp i^j?J •^«.3iia»ll 4 j jJjj A*qJLkj 
Darwinism in the Light of Scientific) a~JUJI JSlbJl * yj> ^ a^jjIjJI" 
vZjIij^jaj j£3\" () jj* j| bye a^jj- j v USai b\Sj i" (Truths 

"(Chromosomes, Mutations, and Phytogeny) oN^LJl jj^j jy>cb\j 
i"(Evolution Hoax Exposed) j^kJl a*jJL>- ^aJLS" <T) aJLi 0} aj| v-jbS'j 
jj L ill (Jjbij oj^st *—IJl* d)l^ £jli^l ^j 

^jU; j\ Jj_yi oU j yk J l aajIu ^ oIjl. iJbJl ol y il ^ 

i4*£jy)l\ eJ>wj! obVjJl ^ jJLU k_lJLLj tjjialjl 

O Lilli y>j*j JUjpS/1 ^4 IJbljla liJlP oly Ji C-ijJl £-Aj 

JiJl O » Lap 1 \ j . A p C^w> 1 oi JL*jj 1 j^ialJl jl JbJJ 

^LApI A-3 ^->*^-1 (j5«Ul C~3jJl j_^lalJl Sal* f ji] jt C*Pjlaj 

l ojUJI o-Ia jjj^-Vi sJjL^SII (jjalsJ JuJ c<iUj ^p ii£H 

jV^3 lli bjjCJU pAj i_-»'!>UaJl J|jb>J| 
o^LJi «Ju jJcJ C.-. W j aa!i>mJ| 

*ZJA ji >U) (OljM) oJS' JjU>JJ jy '1J I tjLft OjJj 

°» Moore, 'On Chromosomes, Mutations, and Phytogeny," Creation Research Society 
Quarterly, December I972,pp. 159-171. 

Field, The Evolution Hoax Exposed, TAN Books & Publishers, 1971. 



CJU Ojitf AitS j jialll ji (_£ jS> c_j>jJLiIj A«*yl (1)1 

'ill Lfljl OOjI vJ^lyLu^ l5^ fJ £-yJ>yA (_JL-tj J t U--JJ }L 

44«J b JlU yM d)lyp 0 ~>*j Jj i j j l a'l l d)l yp 0 *»«j S^LJl oJLft jyjJJ 
Jp JLO*j V £y^Jl d>V c’VJ*Jl UJUJl" jt %U-\l pJLp 
.oUa^-^uJl J W>jLj»Jl J^L>- l j-a cjj pJJ j^jy-oll 

jl&Vl d)i (1)yyj | w'^ (jP <4^1*31 oljjialH yJlJl il)| 

J luoL>- J£JL OJi jjlalJl ^3y] OjIS yJl j 

CAjLy'tfl 5J>OjJl OLN^31 A*pl>-J JjjJl y jJS’ (_yA3 iyjJl 

J yj- J_^lal3l o j£a] A>»Jj-^ A**i9 j-J j J *LJLJl Ijj 

^jA 'ifjb A~>-^jjyJjl <W^ s/3>* yO-Jl jl J-^ JLp l..«oS‘l |>jj flA 4jjy>*Jl 

y J jJaJ* j ' x ** oNU^ ljJJ^ 
i_aJL>^a ^y (Jy«zJl 1 JlA jVjT cJLg j l^y-lj to UlalJ lj o>L—y*Jl 
SJLdP L$I&./ 2 j ciwji Ji jJaljl 4jJ y oils’ il cLS y Jj ^JbJl *U*jl 
ytJl Jp 1 ^ ,s>jij l^Jbu 1*0 £JyP (_$1 So ws j j AyL» a-Lap 0»B 
iU-uV ol*y y liJUP j jlalll 4*J y jL/ajl ^li LJ j c JU JUi 0 . 1. 0 

Ail oJj l4ljf JliJl a J l^P Ji OjLil (1 )j3 j jialll ( J— Jj-O jly 

.Uuft J k—OSl (1)1 {jA J Jj N 

JiN jJlj oUUaVl J5 JJ ^1 ojS LjUaJ yly.U* J j 

O £yj tj_^lalJl A~vtfy! <upjLr*J1j oJjJ^JI olJLdLJlj 
lakj> J y»yj jl oU-jjJl JjJh^I Llj* ij/tJ {»-^ljT jy 

y *>UUjj oc-US ^iSl o^w^l o>lj! c ~~ <J j ^ fl ;l p 
1ypj U y Jij ji ly-1 aU—SM y jJ5 jlS v-^^AiaJl olj * JJ 
aJLajJI iS1 o~>wjs1 t aIS LL& |V^ j (1^3 o*l jJj li^ 




[?L>\^lai j 


H 

4jLoJ| cjUj^JI a$j>-1 yJj ^ ^LJLfrSfl l$J Vw5>jJIjaoUJI 

jlt>» £jl>* jjbJl jJ^d ot Oy^j c!iiljl l$Li> 

p^lJUbJ "IIJLp P-Uap" <CLo JL>Lj j CjJjjJj! jUoj ^ jjj c^^JUJl 
oljlJU^Nl jJS ( _^i oVlifl AjIaS* C^-va^ to J b J UJl Av—SjLdl 
VJ Udl ^ a,US3 ctUJtf Jak4J iSjLo^w* frLw^l c*>»j 

Ut Jjtjl |«J Cjl^A p Lilj Lgj Ojy» aJj^JI Aou^aJl 

Jj ^ya O-0jJO iC.-o.lfe (jil ^-Pj {Ajvaa.il oJLa J>4 < y» A>iiLSvoJl 

.\Zj\y~M ^_7 AoU~-SM A5J-jj 

Avalo <3j» i^llajl- A*feli» afe>J iJbl jl ^jJ 

us o»isI ^jui %u.Sn ^ ot^ju'’ jp- ^isSn j-j>ji 

C ^ J Jj pjJLaj J zai j»pii cjj r lk»^[ Aa*1>- ^ ^jJUJl 

(_£p-Sll <_ol_pJl ( j^aj (oUlni l-jIS ^ i y>*J OJj>sj ^Llbc* 
C)^all>ej ^jJl ^floCoJ l jjP jj—5^*J ^Jl 

iU*»l La ^_al l> fc4 JyP vi-jJL>Jl OjjL^>*j j\ Jt\ ^ Ljco 

4 ^ 

p-^yJlJ iwUJi ^ o Lljj J-jai (^ jJl |Ol oLJl j*JLp 

. Ig’.P Uw5j jjk^Jl jjialll A-y?j4 ^Ldb AjI ^ 

aJU^VI JLp ^1 >!j <^> 1 ^ £*jtf Ai^Jl oVjUuJI 

-ASjj JL^Ij t-Jlb ^^Lp jj£*J 1 IjjcJal^j {j* l J^o3 jI 

y»Vl Jv»jj ca-Pj-^jAi ^a» 

( J5^ i\^M v-aJLSsJ 

iLgJa-^Ni IJL* ^JIp jayw cjjvijt o^L ^ Uj-^aj ^1 

dUijVl kiJUi ^ Lj ijfJUJl Jji 0^“ ^ ^ 

{"jpva^j oi JU T :a 15U3I AoiUJi ^ IStAklj . jAJl 





[will] 


j~jc3\ ^UJl ^Jal —j y l —j ^jJ .algla.^Vl j pJkAaJl y l£--£ jl ^y»-l 

'kj*i if 

j jialJl C«» w? t **TJ> J Jl IJ* J* jf-i Vi 

i ?L>*Jui j»i a»«JLp aj jiit ^yyill jly*Jl ^jJuuP- jiy*J c» < i « / ?l IJL^J 
£jy> Nl <_^>o 4jLa>JI yj *£lyaJl !JLgJ Jjb- yliSjl ULfc £^oj 

<^~j ^y jjjJl uj ijiSv» k_Ajl ^j-J 1*^-® ci^»li^Jl cLUS ££jli)i 

^yJUiJ! pUaiD LjUl ttJbJLo L>-Jjl 

yj c^yjlj jJJblj jL^fl o- 

LoJLiu 4jyo jlSoi jy j.».-*lJl *LJL*Jl y jJ5 ^Jalw jl £jyJl 

# .» 

^yJU Jb A-pl>-j aIjJOI ^La y %J> lj „t $i a ., <? l 

S^uJl 5JwJlj J>j^Jl ^y ^JUl ^y)l JUJI jJLdl 
jjl i _ r -ej t^T * * A - > <\<U ^ w-li J-JaJ J^U- y 

y>Jl £~a a~J*Lw3 pLJLxJI ^yll ^~ r s£3\J oVliLJl 

.^yjjill ^U*jVI Jl ^l<0...<gi^U -LxI~J aJjUJ J»tyLt>jjJl 

4o> ilj^l c»>yl IjlpLwi lib~-i t c L p c*ly<i jlii« jJp 
^^Hp ^aiS3 V j^laJl a~J >y jy 5j j .., . .. :J l i*y£Jlj oVlLjl jl LaaU^ 
Liyj i^jL*uJl oIp jJa-J! y iiLa Jj iJaii L$ip *-ilJJ < _yJl JJUj 

ilf) jJLp Jp Ipj oUaUJl Lib y jyJojJl A~JUJ1 l j53 i jjadl 

aJbJuti oyj ola olpl<k>- Jp l_^5o- dJlS' jJLJl a*L*p jSf 1 Jai 

aIS" IJLfc Jyj 1 l 5y 1 ^! jL5oS/l JjfcUwj j15oL t ^ Ja^ l l 

olijt y oJLp JLaJ icJJ l til!j ^y oJi cJyi)/l a5w< 
jijJtiLj p-^jl (_$y* ^(_5-^ V y If-i jyJ aa>» 1>JI jlS 1 

eJjL^Sli jlSj iZjlXfSl\ jJaJl A^LftP |»p y j 

. jjj*J^J j|*-^j_^ i 




[?L>- Jbl p! jyjl fr jiaJ 


U 


>1 y-J^v^Jl j«4j I ya CjI<J1jJs 

jj-w.ilsYl jl£ ^y-'J ijjJalJl Li»y j^s yp *lji p-$J jl 

^ -^yrj df OjAi>j ^t "y-jjJ Y* ji y y* ^ — a jl y-J—a ji yJj>*L> 
jyJb>«Ij La JlP IJL>-lj UlJ* jjJUdJL ^ p_gj^i i*ciyo ^1 ^.•■-^ N yl 
^UJ>lj <LJL^-yJl c-»L^>>yJl y-j (_^1 jJI pLwsJl pjP j j I yp 

Jy>- *1 1^1 y> aa^Ij Afi'y^j* liLA cJl5 tjjJazit Li»y ya>^ UJ 
yjlalJl ya Jl£jll jydU^Jl ^y^UwY yajj <^AJjJ ■ jjJalli 

■ 4 4*JU 3 lj jL*jYj pJl*-U p^j Jla .iJ lij il$j jjjLjj 

►lj— p g" > -0 c?y*^ jL*j^fl ^L»w>i jj~«j>lsYl yajj 

jJj t'wjp 4jjiaj L ^—-i j^ k Jl jt J jl yrr > * , j wJ jl y^-1_a l 

pj^jLa J) L$JLy*«jt pJ Ji cJLap (4l)l J y^j jl5oN obi pJL>sI~*J aJLip 

.(J^JjIap pUajj ^^JIp 

jjfc y> jy^p-yj Mj Cp^yjJ l IaJ p-g-s^Y>-l jj**j.>l5t 

* 

jjJ-iij p-^l> ai)L p-fJUJ pi-j ^Jaj tp-flUJ jjlaJl iyy 

. jjJalil J oU^I Liij jj£Jl yL>- Ji 4 JJI ji jyaJjj i^LoJU- <j J&j 

iyla 4iy>- ^ cl^i <iLi V i»wslJ jykJl y jjJbuJUJl (_5yj 

yU p-A J^P JjJaiJlj i jLta ya i^iSsJl y La 
jlj^i*wL p^jUj[ pi-y yojpl*>U <u*-JL Lai t^JU^L pJLJl { J-Swjj ^ jYJl 

yp- J^ya lSV ya jjJUw p-*Jj>j j jL~U aJUp 

.oLw>*Jl 0i^^Jl 4 jIJ b 

t4jjU-Jl jLi^fL yw»yJl yo ^Jl y 5JjL ols^L^-l LdjI iJUji j 

La p^ > J l ya oLi < j^lazit S j&s Oj~& J**ij *^L j j~°ji p| *;■»>• jl 
«—J JaaJI { j^ , ji L$jJl yUJl ^UaJ i ylJl ( _ya'>L^Nl J-— iJl jjJ jl 



CLi eSj ^y JaJL J SjL^Cji j jS\ jl JjtJ tli* 

jj5^JL» ,j^UI i j£*> (_5j^lala jl (_$* Usb 

oljUJl JLStjj tj^kd) <U~Js£3l (_$lj | +&JJ 

jl \jCSaa ^JL^l Lg-OJ y ,j^4J j_^ladl 4^J?y jl 

4Ul c>luaJ jikjl jL*j^llj ^ 4ttU jUj)M 

1 ail o jyA> ojl \ymjtj yJjA\ JL m JI &JuJI pJUJl {£ y^\ 

j^£Jl jL5 (jJUxJl <j!j ^LSipNI j^i vilJS ^yJl 43 L*£^/Ij 

oUaLoaJ jjSai iJ y' jJUJl jl jl LiZ+Sy j*j LaJJL# j*J JlS 4pL* <oL 
IjLp j SJLiJl ye> UL*J oJLu obLaipl IgJtS - * 4~J?y 

joJLlb j ynZ ^ J 4jjialJl 4wJjj j yP jl*Jj 4llb Oy°jJ 

ouljji ^-i-il 4-Jb4 f* (J^*^ <y° j*Vdj 

jl j y^ji 0^1 L>1 b-ijl jS.I!Lj y°J 

yM jl j^JOj t-jJr ^y U j~~aj j£+i "jjkdl <~J>y u 

jUuJI oLSfli idjijSu U JL* JJa V jft 4l*Ji yjJ *JJ}\ oLVI 

JUu j*S/lJ i4i^»b 4 JLa>- Io-$jLu9jJ j^jJlj y& 0-b>«Ij LJ[ 

. ^yjP vjj ^yJL» IijJL*J i-JLiJl eJL* 

jirt» V CMU 

U"j "f^JUJl I-La J[ kjl *—«-£ j ?Ljl ^jjl y» : J* *kJ jl 
jJLJLJ ^JLII Adj\ cJ^i ^Jl ik-Mi ^1 ii»L^ ^ 

U iaJLiiJl oL-^jill j$J>\ ^ 'j^lajr 4~J>y j j£i U-JJJ 

i^UJl oU^L wJ l ^1 Jea£ pJ lil IJLa i Jj'ill Jlj-Jl yfi- 

.4jjU«Jl jU^^j/l Lg«a-JLfa jdl 





W 


La^JL) Vjf *j^ui i a j ~ »» Jl <»«J| AjbL^Sf1 aJLfe 

y> oUU^Vlj oUly^Vl JS aIjj ^IjJU t< yLJ)f1 J^l 
Jap-'Al t y*J l( ^l~U> y> ObcJJ ^yJJJl e-LuaiL-Vlj d*>«JJ ^UaiajVl 
l*Xfe pL-iS/l ( j p- oLs^JLaaJI tA-j JLJl 0j5Jlj jJUJI 

0Jj tjJauJlj JiJl oULJl aJL& JJL^J pj cjj./gdll 

f-lj— bjL>- ^S- Jijj V lfr>V IjJUP A.a.fra jhhP olsjJUuJl aJlft 

y oUjJjca Jljj 'il Ifr^J tc-il>«j^/l jl v_JLJU 

* 4 

4jJAz)I i jm . Xlfra OJ 14 ] ^frv«jajl Oj^j£j yJLilj yi^Jl <JL>mJI IJLft 

^cl*. .^>il A*A,S jl ^IjJUJI CjL>- j«a tlAxJl AAjjJ? a JJLP 'V 

^_^a—Jl y* oilp oU j ^iSCJVl ^JLLfra (JpL-Jj Nj tAZlfra y 4~<JbI Aj! 
yiJiJl ^ - o ^wJ U ijPyo lij AX$J tLfcjyj v^jLSj ALjuj Ly£j tfcjyj yJl 
. jt-o—~lil aJ sZ ~»~* * ( _yll! IjjI^Jl OjAj Jbj tv_ : .,1a.II Csft,X....a 4j^9 

"j~* 4- h— <1 y»j- jJiJl ^ Ui ^I jJj yJI aLl^S/Ij 

v^*. A jw w» (_5jjl Laj t<u»- oLil5 U^w^t t-jLSj tpJUJl tJLft y Ija j>-j 

^1p bJ^a>- -VlP tU-Alp A- o fra L^jI^ ~? ( J...AZ-..-oJl < y U 

AijUia I^jJ^js> C->«Jj Aa3^>*a olSjt y aJLL^SH aJLfrJ iJjJLa oLl>*j 

0 } tljyLo -u*’ LfrJLjtsj of •Aaj tLj^Jisj bJyp y 1 b ^3L» j»~» of 

tAlJL^Vl o-La ^^iaj oL U^JUaj yjtai*** la-o.il 

^y»Sll ^1 S-Ullj oLU-1 LfrJ 

^Alt^Sll #La v-LjIjIp«J AJ^aoJ JJ.^fll\j j*P jjcij *il Lojj 

pL^II o ^ Jbcj l«j> Lp^J l* OjjaJ^ 

j tA.-. / a. ^ .j J l pfrjlJLai^o jjJ Jlp Aj^bJl aL>JI ^y aj^SL-JIj AJ-jLoJaJi 

-UJl ot jyJl y A>-l0eUcJ tiLi J^t ^jjJ Oj£j 



w 


[oaiilj 

JUi»*l jl if-Llj U5" jJS" SL>- *L1 j L»5 J5 <jJL>«j 

lA>- l>Jl lilij ^y £yJl Cf* t5^ 

^»*> ^ 4il^Jl*JI a^j Cjj£ a 5 4i,jbJI JU^jNI uSl 
Jl 1*1S i-JJl oliJLJI £\jil i-JUJl ^iljjdl cJ>j 

£l^jl t J-^aJ jSlj iSjjL^pxJI j£l jaJI ^jP IJL>- oJLxJl ojJwz3l j_gyJl 
qJLpI _ _ ^LJl -5itU^ f t Ss»*-pw> oJlS *1 j^x- Lgl? ol>^J l»uJI 

AjL^^/I |»AjL ^y^P^jll jLop^JI Ij-ft «L)t COa^ip^fl 0_^>-Sll C-dJj^x* 

j£* otojJU^Jl {ja As jj*»U! l)^ j_^p 

C-JUll iJLUJU L^jlJLijua J | » ^ : i j»J*V At.. oUJjdl J AiS^waJl 

■ <-~AP L-tj ^y 

d \ s ., *1 jj ^ ^ j aJ tJLdAlj Jiftlj t^bJi n Ja<M JjAP J L tl 

J-UaJ A>Oj j plUJl ^5jJ {j* L ^ d = d l l ijub 

UL a J I ajUaJI J^l>- 'oLtf jlo* jJUJIj 1 oL aUipNI Jj 

^Jj ojl <wjL>- jJL-JIj 4j«Ip o*lijJLkJl ot oAlUJl o J>j &Ij 
C^UJ" L^JLp jliaj ydl <_gjill aJIjJLaJI olyj^Jl I-...*..-; jl 
aUJ^Mj JLp-jlJl <yj ,4 jjL^J| ol>«jl ,y j*JUI olj 

cjiJbwl I ^Lp Aj j JiJl SL»JI AjlJb Ju ljL> ^1j-*o y& j — 

Uai Jp l>, oUJ? I ^aJ U-^J y£JlJ r JL^aj 1 a*- *i*Jl ol j&\ 
^l*x)Ni LL^laj if^p^i/l JjL-hj oApI^.vjj sxLJI ajaLJI o*lo~JUjl 
Lg^SJ j*y\ {ja} ajj» jJcj ^Jj Jaw Ax^JaJlj Aj^ luraJ lj 4 jaUJI5 

^-Ul UJUJU t|*JUJl jjiala {ja IAjA>- IjL jj 0^1 Cmm5! 

Cools’ j I 0 Uj)/I j oJLi«Jl flAjul jJ 5L>* y JL>-i oJaJL^> j 
.4 -jL>j| iajl ^y ^jAaJI a5j15 a>*oJI 




[?0-jljjJbi j>l 4^*Jlp j jinJl] - \ A 

^J} JLos tv——>tj 4*&-j)j~i a~J> ji jji az)l Sj5o ol p-C’jj 

oL^>> jJIj 4-aJUJI OJZAIj (4~«Jlp 4 jjj jl jjJJjLaP |>Uaj 

o ^£3 i>-jJ ^jJLj iJLft *b»-j *LgJ 4-JUsLoJl 

<i4u*a J*\ v-^vsVij JjUpJI 14-^Ip jS> ji -U^JLp jjJalJl 

J^j! oUJLcdl ^jh *; ^^9 cAmLp C *UlJ«l i£jJl 

4 LgJjUj pJ Ji £_~vc>lij^Jl jl i^JysAadU (JLa ^JS* tl^jLP cJLa 
^LwjXaJl *L^t j*JL>w A~*oL*»Vl 4 j jj (_^S/ 

ij^ri ^ J . : ^g . » (^3 ^Sol ll^i 4*101 pJUJIJ 

.JL*j Uj ^Uaj^l! {ji Juj* t\J &l IgJj 

J 4—-S J\ I j*J jJ*jOI 1'j-& ^ 

ji *-j> jJL#i ^ LLiJaJl <1)15j JwslilJI 

L^jIs jJ L ixi 4 JUOI JJO; ^ ^SCJ I oljUJl C...J 

Aj j*AJ ^JUI ' CjJjJL^Ij 

jjJjj t ^ f dl oUoj-^Jl SJLJb*- jfi- jjJ ^ jjiaJl 4 ^ 

■ J^AaT.lL j*Jl ^j-oju <l)i cJLai *JLU-X3 sl$j 

^maJ 1j« 5 (Jjj ^JLil iirf.Pjij Iju 

j-*—>> J^SjJl ^y>-^Jj->*Jl itw^USOl Ijji 

• j 4-5vLdJi uul» jAa^JI lLj JbnJ 4jJLfrl»wJ (jj 

jL»Jb jli jt' 

fT**A dj^ljt+Zr* Yt 







oUjVIj >LJI ^ 3>£j 

jiUJl y.JOll pJL « Jl jJUJl J| (jJUJL US’ 

J} jjiaJl 4wi> jUj^fl YJp 

c . V . a .'ZA o <up!j jj' 4. jw .» J? ^1 y jj JL^S/l «A>-I^Jl jJUJl* ^aS\J! 

^Up oU^L/a»llj oljJJl aJUJI oJU ^ s JUJ1 aJ^u J ^yUcdJ 

OUjVI CS* \ ir^ ^1 J**-* ^j^°j 

o! j~P t4jLU?^ ^yLw>>cJl AUl ftU-l <ULa>«J| A5jAaJJ ^JbjUzjl ^ aUL 

AiP ^jJL *A>*IJI 4))b oUjVI jUlU 'i/ j jia:)l Aw O J* (1)1 ^JoUlpI 

jl Oj^^i ^.iJl ij***?* iviUS I j£ j«b jl jja ^JIS jl oUaP I yj/Z-t jl 
Jj'ifl jJbJl jl*j jjSJl aU| jl jjJJtiAji ajIjlJI J o j£S\ jJU- auI 
j*J Ailj tl fr w l J \^SyS ApUJI iawi.7 US (<uij A—aj jjJlJ 

jlj t a ».....U] I ji J| JS J5jl a1»Uw a»Ij t JJJi Jb«j UJi JjUj 
J obi j~>-c]\j oljLJSj 0>lijUx^Jl Jw>J jl jil-.j ^Jlyjl oJLfc 

. a9^Ux<ji Jp r ^ J L sl>ji jj jijjL uJ ji lJi 

I4i»l Jl ^j; jjkJl w> J jl aUj J \ji dj I V 
t aUsaj jislil Sj^sP J jjal)l aJl* j*jJLaJ pJ wUi 

L>Jup ciUSj tjauil ^ wAjlj *UaP C>u l-Lsf lg-<JU» cU>i 
A .. /? jfi ^«»Uif jl AjlglJl (ftjft>ij aJx>- A3L.tSlw»li j-oJl ^yd 

^j*»U»l wL/tJl jl >^>*-> UJIP JaJLi JSj tAiiUa^Jl jJ> jjUril 

jjt' tiiil iUU- ajU ^JLnJI o^L- s 

Ub^U^j L^I>wjlj l^SUaplj Ai^Jl A->cJl C-*ULSl3l ^-i^U jl 


xl 4 i » U OjL 


Y Y 


jUJ15 ZliJcJ* ia-p! jJl ^ 5« :; k3l <_£^5 j!A>- ^yi :>^>-jJl Ji c-jt 

A >-y *cL>- i_44j Ot y* Aj]s 4A-SL*_S3l j-^?L*Jl (Jl*jt J 

Asj-j t<US ^-jJbJl ^Ja>o -lid ^1 oIjl$-<*J aLj^J pj ^jJl pJUil 

.Ig-j LJLi N <cjj» Aj jiaj lulls' JjJalll A .J?jb Q..a.l*> p^lp] JjL *j 


ip^PJ^aJl p- Ul l J p^lp^/l AjJ^fc* AiJb*- U3 4 _aJL$o iJLft 

tAilli iJb- 4jy ASyw AjjJ C-J15 y N) jUJNI iJLft y j>w jl£j V aJI 

Ot Jb>tl>~3 pJU3l p— jIi i-yJL£ jt <Ji>j>tH f (_$.K/alT ot O:jl 1S]^ 

Lfr'..a yix—d jjia~,li A-*^ji JL^ OyL oLdyi^sJlj v_9jl*-oJl [ J5^ 

Jlii UJU Y>\j *"iasU *J Vjj "«-Up JS^V %H/ l#;1 

J| gW . J ^JjuJj ot pjUJl pUalil <jSf y* L) <-lU v^ J Ukj 

<jj^ p^tf’Nl J y OldC JLflj *-iIj j y -° p~lSj 

y c^53w i-iiji V iilULaii £l JL>Jl y (_^t pJL>cJL —j Jbj 

A isS U Ot i) yjfjhu* p_PJ^-dj caL-JU a j£jiJ jlj^l oJ jb»-j oJLJLr)! vUJj 

5 j£JA\ dJULJ Uw aJI w&L ^ 3 ; lUU^/ a*J Sit aJ JU^Jl iJLa y 
Awi>ji Ot_J 4ji)b Obw]j p-l ^ 1 p-tl*JL5 ^ V 4> y >wa »J l 

Njl viJLU" ^UJU 4"lfci ^ilXiill ^ V 4, pL. eyblfc ^ j^kJI 
*)lj t C-JJL>- uL^ ot pj tAjjiaJl oJlA J_yl^ (3^^ ot 
•iild y*jA j ^-*1 _pl tA-J UJLd IJla Jbu ot 

.bb jy*0 p_.*-it y AjL-d^gJl i^J^I 

( JJjJl aJLsIIj i J_y>- tjbt Ot 

y *lii JA ^ 41*5 IS] tAw-iL-t iiaij <y*-t <J jblU JbJ-ftJl { _ y dJjJl 

J j£ y &PW (_$t ^.la’.^a tljulxi 4*-a jjblll Liji jjJbJj 

N OLftJ ^/4 ^I jL il ^J l 0^ ljii> ip-^jtj jjJ p-gj 



TV -l jU,>i Jr U! 

thiUS L ya>tjJl Aj IaP' ^laJl jjAiuj 

jjlaJj ^iJlj Hill? jj-SJlj ^ JpJl jJUJl jJU- 4UL 

Olw^l/l ^>«jl Jfgj 4->- objlS^ £c-wizJ objl53i e-lfljjlj j^lalJl 4~Jf jAj 
*)lj& ij4 9lmj jlS” Iajjj i<u*Ja3l (£jj&\ a»*w o>Lj15\JI jj-q&j j 
(jA>J aJUj[ aJIwj jl V j\ ,jjJbJL» ( j^?U»-iSl I 

\jJ>jAj ot ^ ij>*J V ijj>-\ V*“lj {J* ijQ *j^Jb -J e-VjA 

AjaJLc- CjI jlji jl <Cjla <uJ Jx a jjpli?- 4 jI QjJJCwj L J j~i j >-^I ( _ylp 
IjijaJ jJlJI c-j jij IjjjJij j! i ^Uaa (j^ij ^$1 LgJLUj <1)1 N 

jl <_£j^Jl ixJwaJl jl ijSUJl ^ JL>-1 V IJl& UiSj ^ 

Lto j^mJb ^-Zj L^UI ^j£1l <j] (jjbcaJl ^JLgJ 

Ot*S^Lj| J?- ^Joj ioN^U^» l$^P J*fu ^1 Jjbljistil oJLA J^l>- 

L$J jj-J oJLto <1)1 L*wJ>- p-L*J ^jP-uj t Cj'if ^IjcaJI oJlA j»l JL~>w.wL 

ijifj 0^ *4 j»J Lp C->Ip yjpJA jlw^ll Aj {jAjt L*J 43 

tAJ Laj| a)Lw» ^Jj (4 *al p aJLws 

(_j 9 ^eJLuaJ ^zJl oib^Jl AwJbJl (3jJaJLj p—fcLLjl oJLa U jwPj 

^Jj 1<UPJ^a 4 jL>^ iaj UjLx>-l J?1 lgzk.>Ola pJa Vj loZSjJb^J C-»VUx» 
IJD cAj jiaiJl 4 jI jjJ j 4 JU ^IJLptI^L p j *Jl d..^4. .i C^i jS- 

. oIJLAZaaj aJo-j jA 0^5vj 

bbjLi?-'! ^SIa-j tj^JJl iijL^ f-Lj-iJl a-w 'if jjiaz.il 5 j£i o| 

5aIo^^Laj aJI MSipI aJLm^s ^a ji v^ J laJL 

{jAJ tA-sJl 0 >LjISJ1 CjI 1 Jj-ajw J . _ qZ j j tAxjJall ^ oU 

.UJjLaP llfeJLa jl iJLaZa» $jS*Jt j j^lazll Aw ?ji ^waJ IJlA 



[?L>■ jJ jt JjI (I cJp -^ i 

lilj t ( y z>u!j\ SL>- JSwJ ( _ rr S J\ jA Jjjjl jl 

J oUjNI IJia oL-ISUjI *ul {_}&>***• 

j jUril 4*yjf jAj jUj^M J*$t iJLft oL?- ^jA <Ua>J 

IglU ( J c £wJ J LUi j Lm« ^wajj iI$j Jjji-iJl sL>- J 

4—<jU- 4 (3^ Jj kj l 4 yg ^Aj (ji J*-* 1 J 

JL^L o_^>_ jjJJl ^>-L^ J ^ J?- N 

f-br# jU^» JLp ^_gJ J^u N US' t^-ft^SU; Ji* OjJosj ^j AjjU—11 

.pJUJJ f-IjlpI 

jlS U j..—a" J| o J L^j jl!> J cIta./sj j»JLp OlS Uj^3 

4ajx«Jl J| J-^aJ U~*p cU>»-j t)i JjL>- Jbj tJUjJuil ^ j^>Jl JU» ^yrr 

t4^>cJl uIjLjI^JI 4>a-P L*- 1 o J 1 4 *JLull!j |i j. <> ./Itil 4 ^L>-^Uj 4-j 

oUUJl lj^>-J ifm—jtj frUsipl J oJ^>-l > _ . S J ^jp oL) j JUftJl 

<JjU- tilUS Jp o j^U- tLgJUp 4j)jjL>j 4x*JaJl J o 3 ^>-j-<Jl oUl j~>*}\j 
oLj^ji Jp UUJl (*$iUJl ^43 oUjJU<JI oJU JJUw eL?-Nl p 
JUJI v-,-ifjjlj j-dJ (jjJLJl Jl£Jl JUj>“ oISj * Jpt 

cJLS t$A5 ijyii-Jl ^LUJlj jdlj t^j-p J ^ JUJl 

. Jl>aJl f jfi‘ d»>v i i J»* J^AP ij^>*** C?^ jf’JZ 
jJl U-pUuJI SS^UJl viwaJa?<j tviJJi y» ^*SUJl Jp JCS 
Jl 4l4l«Jl oLftlj oUS J^>\ oJLSi jJalJl 0j5o Ojc>-jI Ujlp p-UJlj 

^ *VJj jl <u^>- ^Jl>J 4<uJail 4-5 |jJLp CjUUp 

clUS ^-o <J* tyj^l jSJcS\ Jy^aijlj tj3UJl 1 ^-wJ 

j*JLp JL5J t-uJLiUo ( jSUj V L^Jlia Ip y* p-UJl jt 

t^LJl C-JJj jJ jUj)H C»mmI oLpxJI (JU^ j yjb tfrlj>-S/l 



To 


I (JJI SjJalJ 


ooi Lwj il $—ju »La1j ^ja oLlj 5^ftli? ^Jlp ©L>Jl <L jj 

(ji a*>> j]j£j cj! jjiaJ ^1 »ioi frLjjiJl ^ Al-iUl 

jjfUl APl>t~t ( ya «^olj -Las U_.ia)lj A-«JLgJl j lLLLJI o"VL>*<» 

^J^>>JL ^ j JfcoJ I jjA^t ^ja o^ljj <v-b aJI^j |JUJ1 IjJsU-! 
*jA <y> oljjldl oIa ip-UJl ^ ^ pl>«*-)M Jl 

Jjjj »-^jJ-di AWl *—*1 ^*Jl 

jL-j^/1 AUl -La) j^cS\j t l^j y iJUS^Jl 

^j A*ij Ujhp ^jS/I U J5 ^ tij-^aiJl aUJL- olke-ij l jj-*> 

jJa>«J oL'-ttlll jL-j)/I TJb 1 AaJUJI'' AJjia 

^-C-j AlSsJ clftbj aQ| A>i^» ^1 L»JL>wwa lA^-lIjJlj O^IamJI A^—A'J 

^j-Sl j» ^Jj ^ £_>- jlj lA-pUJl A»U-L>ij ^yA cjljjLuJl oift jl 

.^jiUJl ^(Aa-JaJI 


pJU tj^al jjJI olft J5 .1? jJw? C^J Aggw—<Jl cio JLa) 
aS 1 y>-j i^Jl j-^a^ ^-o IgjJLo ^yJl aIsJLJI JuXL-J ji 

^JUJl p^jJl J A-JC-tf ji\j AjiUj! jl£iVl i)L-i ^yS oJai-rfj l^-dl 

liLi> ^Uf ^Lal A*-tf ji C w^ Jp ^IxJl lift ^yS i''jjJL*Jl 

J ala> JI J- AmA>«JI LftjjPj ^^Ap^/I JjL mj o-LpI—~oj 

jL& JJJU ^A^JbJl alJI < _yd 0-^c>xJ ^yJl —AjA>*Jl ol j 


jj[ aLa {j* l^Jj oLLJlj cjU^U-J l J Sj JlJ^I 

'-Ay J**j ju\~r- J* i_M 

e ' 

j^idl oc.i«>*l l-Lfjj iXl—Jl *~.‘>t..i<*>I ^>* tjjitz}\ ^jj 

Ois Jij iSjJLAI ^j' y9 J-iil ,JUJI .bj. c_^l yJI 

: J15 ^3- (/’Jr!- 



[?L>jIjjJjI ^1 <«JU jjkJl] —-^ 

t ^ o -J b c Ji luUai ^y> AjjS Atailll ^ C.. n J>j j^klll j| 

i Ji cJJLj 4 jI £jA IgJuL^J aJLp jl j A>- C—<»_ji j 

«iJLCli3l .5 jJL jl5 L^3 jl>- oV tL^j ^ap jl « > »al 

. <r),, ^j>Jl a-JUJI JKJl -Ml ^ 

Li ji jl 4 j& La AlP (J j A .n.6 j-P oj4j J 3j IjA 

ji <UUc**«l jl Aj| (_gi tAAj2.>- ^ Aj^iaj A*j ^ajjIaJ jjjlaJl 

Jjp" j^i jl_>j^ Lp Ui’ j^laljl jAa»- jLi jJLp <_$i 
i aLJLp L^l j^laljl Lj^3 j»-P^j ^i jr° (j^ 

^1 pUw»)/l l A lJbJl oLJjAII ^-jLc* {j* lUJ IjLica JL>u *)l pJ 

jAj^» tilUS AsLAa^j/lj -Lg.o.g^ <WsjUc*Jl oLiUJl 

«W3jUcoJl oLwldlJl jLipL |V*j15j! LajUL<J L)jL>l» 4j 1 la'll Lw*i >ji 

<U>JUa ApLla j_^J alJi Awiji >A««««l$b - _jl t AmaJLp jS- 

A^-ljJlj ajUwJl j A>u) Lay-^jJ^lSLJl jJLJl j^vIjI Ail tO*5^)l jjjA ^a 

jlp^l ^Jl fAtfJl J5 lj~J p-fl53 ‘LfeU dSlI ASAk-*l^ 

. p_Ji*Jl jjJLijL jLu)/l I j~a3 jj tAjtjJall ^JljS ^Jj 4wU>wJl 

y (Ala jju> Jj yt] 4^1 sj*rj ji Aaz*j) Cyi N yjjb jl5 

J Al£J ^>-i <-4i J (oA >-J aUIj LoJ^a) jlSj tAjial ja ^jA ju 

^IjjI 4iJ jJj (jjlalll Li_jfl ji ^J-3 LuaJU%^a ll*>w.. . a jlS^ aLA>cJ| 

L^LJl ^^Lp JjU jlS’ ^j^Jalll j£aJl jl *^/l ikJjL^S L^»jAa 

a.. «■.«? j a j limbs' cj jJUj LgASbi Lj ^ill o A> -i ji Aaj a^^Jj J I 

LftjLlzilj Ljjjji ^3 J^lalll A. ^i Ji jJ^JsJ AM»L*>i ^J-al j& SAP 

•'» Jeremy Rifkin, Algeny: A New Word, A New World. (Penguin: 1984). 

“» Julian Huxley, H Ai Random - A Television Preview," Evolution After Darwin, (Uni¬ 
versity of Chicago Press I960) ed. Sol Tax, Vol. 1, p. 42. 




tv 


[ | 4 *li s 


^ oy&UaJl ^ £-« 4j 1JLJI <tLaj oJl£ :Vjf 

ir* lM OOJ^ UL^a ^1 iLjkJl zi>- j}\ 4jIJj 
£^ill ^Ijj j Aj>Jl objliCii iJjJ aJUSI "(Beagle) J^j'* l^wl 
j-p ia^p^aJI oLlu?SM 5JbJL*Jl < 4 ^ 11 a oJail SJltaj a*>JI cJUmpS/I 
4JLLpj 4)1 frlwL Aia^^c# |»JLP APj Qjw? jl 

4^Jl ftj-fe jJ*XAj ^^yip 4 jjJJ (_£.il — 1 Ifc jlioj Aa jJV> ^yAj — 

"jjj-pJl"J Laj\ ^jjjb ^jJ jJj jl 5yoj^Jl 

jJIp ^ jji>Jl (jJ-iL* Jb-lj oljjJ-P ^Jb-j jAj- 

^jA jlSj tota^y-jdl JS' ►Ijj jj-«iL*Sn 1-L^Jl aJI jZala — frL^-S/l 

J J*a\\ ljL* j _ # 1p LgAS' jjialil Z~J>y ^ dJJi A^wJ 

JUp} ^>3 ^y> 4>-lj twJl>- ^Js> ySyi I jl 

•ej^P” ^ jc^l A>tl^> (_$j>-S/l l-JIj^JI 

oljjiaJlj j» _LiJl j ...-,. a j ^ ^JbcJI j j-*o* ■ l4(j 

jJSwJl LaSUulj jS> i j0j$S jJ*j 5 j£i pla 

JL^Jl (jl oLi^ 11 m) 4*>1>«j| 5Jal i ^ j JLaJ LjJJp j ti>lJLJI ^y aJI yJu* 

O jA Ji ^jlswJlj oLUJlj jU^Jlj olj = >«Jlj jl^iS/lj 
•Aa ofcl^>Jl j oULJl jl S j£t J-j£ yfl Up Jjc*- toJUJU- 

(_J-La ^Ip <Jaw A->- Ojjiajrj t^Ja-a L^jf O 

.C*a jJl ^ i-)b* 

j5l>Jl lijJLJl uw<j p’LJUl ola!>U)l ^Uaiil ;UJC 

^bl (_yJ) Ji a>-j»J l 4 ->»jjUI ol jXaJI J^>- 

O^A^Ul ^Uip —ftJ c4l5j Jj-aajjl ^ ^m.t.ajJI ^S'Uto 

^JLaJI V U£)i oljL*j olljy»ujl jjP A>JljJl AXial><Jl 



[?L». r l j>Jl] - YA 

olj Jaiii ^ g* Jj.,d>JLJ 4*4IS 4 *L fcP c jua j <jr*^ 

JaioJIj (_5 jJLJ l JSjJJ j>* JSJL? 4^jLma cJlS ilUJJj 

.oiJl oU-L~>-li 5jjli>3 

o>lSy*Jl oUJjd A«.vfl.>- iSj Lji4 Jjc>- jjLill a~J >J JL*- : 1 *jIj 

k J&lJu ^ Jj>«J l$JU>-J (Ow?Jlj 4 j^LJ1j Ay^^Ull <UA*JUii 

4j j.,rtlPj 

4-JLocoJl obji—4j Jj^jJI ^LaJjl AiHj'j ^Ujjl iLL« 1 > 

^ul j~> ^jA JLJliJl ^ ^^pLj^-Nl J»ll*l 1 Ijaj 

.IjySLi &UI J 4 * J 1 

US’ “ay -dJ jl—i^ff jlj pLjNI JU jjadl 4~J> J J*PSJU N 
jl 5 J*& «J j>- jjJj ^JJl 4 JS LU JI jl 7tj>wJ t^Ul UIp JLoIxj 
caJ^LJI ^ IjjUj L_J j 4JL*diJ! $JiJlj jUJ^l 

Jl5 IJl$J ‘ j Jadl w>J ^ja Jao JL>-1j f-J>- UU ja\}\ iaJL>- J JJ 
lALyaiil 'jJu y* jJl jL>- il" jl Jill J ^Ul tjM IXj 
iSjj ^^1 j^aJI ^L-l o ji .)l AjJio JlS o* jU^Nl jl>- jl 

jjiaJ J (aUSL j^£Jl J JaJ Jp Jj i jJl j Jaj JLp -Lai J U .L * j V 

4^-UJl jj^ 4>> LaJ l U*" jlS pi j+a JS 

jJw^l j^ 8 jjl ^JaJ jlli IJL^J t Jl>- Ji 

JlS J JUsj jl dll jl i»-jj tLLp JjL jjJI 4^J>- 
oUT jj Ujjj? <_SjJaJl jUJl JJ ipLIj JSLi J J ^y- 

4-L^P JlP (^yJaJl iw^UwJ'bMj C^-aScJlj tjljjwNl) 4.N..* O 

tSj* ^ (_5^l t£^~ A w j a l i < j-JlJ jl *-tUJLj Aili tjJLJl sLj 



i j* 


i jfti Ai^L^ Ao Ji 4k > m ljJ i3jJLp Vj JtwJ 

.^Jl obSlSJl 

oU ^ji oii^UxJi iuu ji» ^jjkJi juu uj 

jj>-j Sj^Jl <LJajl (JS AjJl* i,_5 J-Vl Jj oJb-lj C-^ilxJ ^-JajJi 

aLJl Wjij oljULaj ^jPxJl 

Ijla j| tjjifl Jp 4j>J! oLSlSJt oL>J Aw^UJl i-fijj laJl JSIj 
J i oU^I oi* JS' ji L*j jJU- J1 a^UJI (.JLP Jtfj* 
lJlfcj ji aJ jl 5jJ3 ji SiljJ j\ AAjfua J U§_—ij ^ 

• iaJL>J obi J**IS j£w l$Lc*u jJalJl oJ\d 

A-—JL LgJ^J tAjJaj iAjj^i d)l jj kdl jjaw ^jP-Aj 

(1)1 ^-.loTw 'i! 5jj^lalil j|» JjuJLj (aJlp i_ 5^>- V jjli ^ 
£hj^ J i£ J-l v* y ?1 (Jj 1 y J jjb*^ 

Lp-IJil Aw? J,Jl jj .iLJaJi a^lAJl oJL* J5 iJtiLJJ ^UJI 

JWbJl l)^^' ^m><u j! ii*J ~* i * > . /J) ^( 4j>jlii |> Tij.|/?i j yA*3 

Aw?JJ| w>tw?i bjj tM ji I^pJjj oUa?-t>bJlj wjbwil ^ 

ULj vlJJSj tojli) Jbo Ulp IjL-a ji l> JlS jtwjj olbls Sjai 

. IgZ.^’DL^? ^JLjJ JlJJj tUbjW ojjiJ 

Jjtli wjbcJl £jA jJasHj j(ji*^ tSj^ ^ 
j~a&- Vj IajJLpj olli>*^bJl J y>- aJLaa* oUJl*J I jsVj?\j 
^pjJ L Jb- JI ZjcJl 3 j] aJIS’ ol j .—£> pJ tL$J 

JbJ M 4ij5>Jl Jj lA^lS Awilj C-5 ji lIU jj Jo 

Vj tAjlxJl J jVl 4^»-j I_ijja3l Ajl. Js J j*-Uj 

AiftjlJl A^ J a. «J l OlJb-S/lj tjJlJl jJL>- ^yi JjS/l iia^JJl ^ 



[tUaj- j )jj JjI ^ LJLp iija, j^kJl] 


r * 

f j&\ j>- ^jJuu ^£> p-Li |_|j tciUi JLrj Cj 

IAjLa^ Ayvjjlj vi*l j^t^P L^I <_£j^Jb t(l)^ l 5^y>-j-Ji jywaJij 

y»J^' <_^ BjSCftj y.k>Jl ji dUi Jl 

^jbU 4~-*L-Sfl jjualLiaiJl IjjU>-l — iv?UJl ^jJLpj yJ ajIjlJI y 
c1^..^a ' .j LiJj jl oUjjjJU jj^U-s*-^/! ^Jal—J v1a->ij i-j^UvaJl 

^ ^\yS [ks ci!>UJl iaJa^w lytf ^ 

u^J^ 1 hyry> cJl S 1^1 JJ ^1 oj^l y ojy 1 ^1 
Ja-wl jjbj t ji>-Ij yJjy aJIs*w^I c.iJl c*a^J l vilii y 

yJI oUjjJl y jj£}\ l3Ua ct-iUS t _ 5 J[ 5 aUp^Mj ioL>Jl ©LiJ oULk> 

5 jj+al t ( j£j 0*>UJlj aJIjJI Jj jiail jt yiaJ 

d)I <LHzJl aLl^^M A>y>-I y £jUJI \Sjt*3 jjJUj^Jl L^pJU yJI 

jlyi~*L A.J r> 0 y ^S> jJL AjJ& All C^o.l—a ^Ijjb jjUzii 

^JLo jjiaJI ji yJlj *vyjl>«dl J^A>- y 
.4~»- U ji CjLLaLJI ^y 4 m^ y <1 )^£j <1)1 {j* ^iji ^1 ^Jj tlalp 
p-L«Jl <-Ajj*Z3 (pJL*JL i5^U Aji aJ C ^J j tAjjialj jjiaJl d)J 
iw*z5' y 4>«m^jj |*J ji 11o-Lp p^JLlI d) jS jL*>>j <wajl./a , >-j 

jyjy-fl AjLa< 1A3 jyjUj (pJjJl AjLJLsj A3yuJl AjjJaj y- l^J ^X>- M 
.p_LJl ijij jjljjjUj jijiJ jS 

*—A-k^ly l&JbJbv yJl LUaflJl pJjJl ^yjJb 

Lai j^Aaaj oULj th^Aji ji ijj&jt 

y ZJ&-\j a ja cJJb- yil (i#lJb-Vl y V[ aJ <jl5d# 

-lit- A^JbJl ^j\a«J1 jyki jj^aj N viJUJD LajI jk5j 

* j& \ jJaJl o JlA> y Ia>> 





r\ 

bJm c) j£j 0^ j{j{ 

jJu tAXB ti-^JLjJl i^j jl>«Jl c3^>- ^ja tk>JU L^iJLlj cjLj^ ivo ji)\ 
oJij jl ui»lJb-^M jp cjIjjj |»jU; IgjSl lli-Jb- llip 
ji Lk>Jl oL?i iJl^LaJ V t>-T jjjuj JjuJI it-o- i ya 

4-Pji Uj>w>J 4<> . laP Sj^ ^Jj ^ Llw> 

4-Pj3 ^JwOJ 4Jt?x-dl Uu C^HijjUD Ijji L^HJ jJJ 
4j jkJi 1 4 ^mJJ| ^ j . iaT . 1 1 4 JL 1 I 3 j 44 jLS>«JI l jfi‘ frlp^^fl jgftj 

jjla:li i-<pji u^i 1 tJ j * Jjd) L5j^j 1 4jukll ^-0 i _£ M £Lw H-a 

( _ J $i tjJa>* ^ Ifci U I^Jaj i-—S’jUJlj *Lj_iJl JXa i-dp iJ—J 

.IgXsw* oUJ^f J ik=*-t)Uli ^.,<V>J ^l y&ljlaJl ^ l»jJtS' 
^.~saJ oj^ p^jlu ,j^-jlJi ji lw>r.y yuUJi 4 ~u>l>- ij£&j 
4 H i j-i>Jl jL^>" li-ft jJp jikJ ot ^ Js-^i ^ 

CjIp 4V_^> J>t^\ J">U- ^ l£*a>0 ( j^<w oljjJaJ iJlXa B] 
4jLz>-Nl £jA L^Xa { ji>t^\j ^ <!■■■.J N J ^Xhj CjL jillJl 

^zJl viJUl Lx . . 4 ^Jl r JI (Jl>v<J ^ y i wT j tpfr* ipj^j^AU y . J L 

i-P^3 J 4(4juJa3l p\jj U) LSjjJbu J I ljLt« L j*>~-'i 4-JtiJl 4Pj-*j>mJI 
4j j]oj J jj^la.:.H jiji 4—Jj—J-aJI jSjfj tiJllil ip^jja j j , Iall | 

l jL' s *"^AJ iLli 4 ~<JLp 4j jiaj C...-..J 4-ijjjljJl oSf 4 <u»JLp 
jjlaiit i~-A ji ( 1 )^ jLi>-^U iLlill <u<Ja3I oIj J&S\ 

'if i-XjjUJl JLiou jAj 4 JLoJl £| jj\ J^j 4*J>jAAj 44lj| o^JL>«-« jJ> 

c^Ju fl Jji S ^UJI ( J-a1 j~~ju ^JaXJ 

‘*’ Karl Raimund Popper, Unended Quest: An Intellectual Autobiography. (Illinois: 
Open Court, 1976) The Library of Living Philosophers, Vol. 1, p. 133. 




jbj* Jbl cjp Ljlaj jjlaJl] 


rr 


j j£i ji i j$Uj JJLjJfc-Jl i»^laJl j|" 

jL^-l pJJ ji l!L»> 4i! ^43 tljj jJa>- Ji>- 

.° )n j>J 1 ^ > 

Wsltij u^jVl l> ^ £i>* Ji J* ** »M ^ 

p- 4 9 J ‘ j*- 4 * u - 4 ^j oj^-p 1 $j 1 UjjJaJj 

* 4jljJl y* ^Sy*^ 5 y aJwLaLILsj ^JL all iaj^i ^L>-jJ ^>gJ 

j^kJl jt (J *i*Jl 

l j-gJ y >jUdjL 0 jLi>- 1 Jj*p y* ji> 

jl 4-u?j3 ^Uj M y)l toJUij jl 4 mAmJaJ1 f> jl*Jl ^^Ip 

-4~»Jp Igjt I 4 J jy] A*j}Ul uU JL £JUJj V cl^tk>- oLj| <Lpji 

i j L=r j>- IaS y a^-I y hjl : J yu j! ^JsSfl J^ 1 

c^qJaJI A^nlld IgixJ^cJ N 4 -aIp jI jial) l W)y jl plpol jt j*5n4zJ| 

il)I tij'kji ;L^-Li jl jl Lgdau^^U 

aJUJI oJlA y tUjj SL>Ji AjiJb ^P 4*«bj 4lJti 4J.A?- UjLlPl 

JJi iw J daj dJtJl ^ iij AjJll j <U-i ^Jlp IwP-jj-rf 

^ 5 —'JjJl c Lo.Jn JI ^Jlp (1)1 <w*JJ VJ 4Ajit» aJp J, tlAjbjj 

i>* i J=k ^ ^ &f -‘J 15 oJJ 

J <y jJJi ■ 9 ^?*dl aj! iSji *u 1 p Jj^a>Jl 

•JjSfl ^5lS3J ^y-^JjJl j^&dl k jL*eu tljj-jiJl 

n ’ Phillippe Janvier, "Phylogenetic classifications of living and fossil vertebrates." Bul¬ 
letin de la Societe Zoologiquc de France, 1997, Vol. 122, pp. 341-354. 

” Aleksandr Ivanovich Oparin, Life: Its Nature, Origin and Development. (London: 
Oliver&Boyd 1961), p. 33. Translated from Russian by Ann Synge. 



rr 


[ OLjVIj jJLJl a Ja^ 


oUl jJt* <u«JUJl (3^3aJL> jjialJl oLil ^ku«J lil 

^jJLp l_-jj V Jjiw JLSb Uaj c^j-^xil 

«_ } ijliJl ^Jl (_£oLjkJI 

aLU Oj 55 ^ iJaJl V iliu U5 a;S 

jL^-^U aLIS aj jiaJt jjl ‘--Atj; ^>-T j_^<w t J-lid l jl ^j^-JLU 
lijJL» ^jSLoj 'if t \g*la> - _jl Lg.» >w3 oL7 

oV ‘IaJULOj Jj^oJ Aj^iaj ‘4 -^Ap C —J 

IS| U JbJL>cJ oloN jLl>-'Vlj aLL» 

oJLto lljil AwiS ijijj^ l ^ ^ As. o- I p ^jsLa?- ajj jlaxll c-JlS" 

^jJlp j £*j M 4jl jil ^» \ A IT ^»Lp AiS" t-jUasb ^yaa tA-^L^S/l 4jLJb*Jl 
^ -. Jab ssJ V Lil ^1 O jJ^j j! oL 4 l aJLSJLJI <_£ y~~a 

^lb oJl®>j (AoU Aa^Pj*oJl O'lj-AlJl <jl jt tjjJaj IJL>-lj LlJb>- Olol 

. <A) A>JJ A^USl 0 ^JJI 

LgJl Jb *^i iA- o JLaJ 1 Aia>-^LoJl j^yip J aT*7 V j^lalJl W>ji <jl L*j 
Ajj^UJl AwS> yjjl ( jp Jli jl ^bfcj U ( J--isl <jl jUlpI aJL-a 

^siS^Jl aj iJjLslfi ^as-jJI jt oLijU Jj15 ^-p Iju:«.o Ljjt 

4j^>J l * (J^ <jl v^L-i *il 4*L>J| j jlaJ ajs-S" ij^>- ^^bJl 
jl 0 y^'ji jjiaJl l£sAj ^j^LS tA../a>»JL)l aSIjT j a*L^J ajj AjIjUOv 
4>W? I j AaJL>- LgJ Jjj ^UzpI J j*u* LgJj5 jjUlij jjlaJ) 4-^y 

oIju^ J L ,_jLcj j\*a a\j\ ^\ OjJLjSij \j iLgJLil SJIS4 ^Jlp ^*«pj 

.j>dJ 


*4^ 


Francis Darwin (ed.), "Lcucr 10 Asa Gray." The Life and Leners of Charles Darwin, 
(New York: Appleton, 1887), Vol. II, p. 67. 



jjkll] - T t 

j$iaj jl p g <J i {ja ijjLi iSji ^ ^ 

pw & wLSlj *-Uji j j ) la*i l <Utfy aJ1> j }\ c—JL^Vl ^y 4.k?JL) 

p j ... I LiU t<5y>-S/i +\ p-^i-LUj —j p-lpj tp-ftjl^iSf 

4jIAi jjLd t—a - *bU oLla>-'y 1 J->- ^jLi» litJj j5"jj 4jtJLxJl 

SjjfiaJJ t j r wal>«^a jjJalJl 4 ». . ^ ji jJbjpo JLoJ 14jjJL-Jl 

j-^ */ 'jj^j * 4 ^ 5 *^^ tyUdVl p^a-->jJ pj jJ« tp^jlj>- J& 
<_$***■ jJl oJla jJl» y I j&jJi/j ccJL^xJl jL>*Vl 

.Jijjb pJbu Laji p-* 



SLpJf J*»f J>> 




OhSl£)l l\jj 4-isS^ <J J^~ 4a—* l>*Jl 4jjL*»Vl jjJJ 
c>* j 5 ^ p-^l C 5 * I «L>J| 1^1 U ^Apj t^jVl 

J^lj) l)VI l _ J ^>- AAJ^aJI 4-jLJIj 4Jljf>Jl ^jjjVl ^jA £jj ^yjJU 

pUJaJI ^Ja» jij *(£jJ OjJL» SjJLp La j^>-j ^Jl cjl^jjLiiJl 

SL>Jl ' ^ 5 * iblft oljl>JI ljjai>-j 1^—5 ILj-i 

*La—SJ lj 4 j|jjJI pJLpJ e\—OpSfi i—OjIUj ^JlPj ^JLp j j\aLo ^yi 

tUajI ij jJcJIj <u>*^aJl Jkaj tL^L>JS ^JL e-j 4j_^>J1 

4jsli»*AJl |*JUJI 1 jsi -151jJl j*JUJI <1 )j5o Jl5 |*JLp <1)L J y}\ 

j^Vl jjusl^aVl -l»*J jt £ijI«Jl {jA ^LLaJ t^ j JL x Jlj ^£iL>Jl o^ 

^i j j % w<L oU-Mp 4-jIjjJI ( AIDS) jJb^flj jUsj—JlS' IjlaaJ 

.ajjm>J! L~>-jJ jiScJl ^JjL^j 

jj^Jl ji>- ilL-a L)^ tOljUcJjfl oJufc JS JA pijJLj 
jjU«£j ^X*Jl tJUaj £jl>- j^Sj Ijlj-*»! {JAal— J*^ri J oL?Jlj 
jjJ djlijJL>wJJ JjVl jjfU.lL *w?UJl oUUoVl oj tojJb- 
j j o«La Jkfl ,Z JL?“i ^9 l . 4f_ qJ>*j O^L^al jJLsl IfjjS* 

I a ALb 4la>-^L*Jlj 4 —<Jl*JI <—.»jl>*i3l cJ^>- <3^* <Jjl jll*JLJI 

k ——Jlj t4~JaJl 4Pj—JL o jA JLmj a jA jjJLiil j ^LJcJLj JL*j 

4j>- oLjIS <JjI jlJ Jj ji S^LpI >1 L*Jjt :<jldlJS *ljj 

4j^LJ 1 k_jjijJaJLJ jaJ ^ J> j jl ^.A.irtT >UL?xi-^l Ufellij (LLI o 

• JjVi jUJi lu o yy iJUiJi ijujaij 



[s’L^-^l LJp *ij& - -Y A 

JUj 4ti»Jb- J£j ^jdl jJLJl jJixJl jl ciUi <o-jl 
aSJUlJI jlSoNl jjiibj JJiu-* 4 ~j*\ J£J jt —^ j* 4 *<_$«£ JS' 

JiJl ^Li {j* Lg^» 10 Ljiaj £jjl j^M <_$* jl J~^ 

(J y*«l AjUaT-o iL—j JL >-jj M Aj\ <^1 t<y>- j)\ L ^U- J U Jaj AjuI^JI j 

:aJL-JI ©JlA ^y JaJl l$J^l>- jy «J-& l-lp 

jA SUJl sLiJ j y>- *^A a~j 4JL0- ^SLJl 10 jLJi\ \ 

ot-£J oL>Jl jt> JjJLil jaj ji>*ijl) jyljJl *a) jJl S J>& 

tjA y >^Jl <^t J\ IJl^J \i bjj ilfbj <jj*?- Jo>t IJ u ~3 4Z-* i\y> j* 

ia*>- oil* ^ 1$**j£j oLu AohJl oUjI£ 31 j^i $Jl Uidj ^y 

oJla ^p ^^jJIjlJI Jjl^l ^Jlll pL»JLaJ 1 l j ; JlI^JI 4jL-tAiJl j| 

JJ ^Ul j^l) c(f.<j rYT-TAi) jk^jl ^Aj- hjk Jl 

pfcVA-fOV) jUy*jj t(^.J OtO-W') jAiU^JUij i(j>*>LJl 

^jA 40- J*p ilj» Jy oLjD 4oJl OUjI£J| jl iliZpl ^fejJ jl£ ~(^*l3 
oljJJiJl jl jSUJl lJA ^ Jjj t^yULJl ^yljJl jjJlili U J^>- 

^jA oLij goLujllj i^JuJl olJai < y> ol-U oljLJl jjIp j_^l 
(4^jv3jJ| ^1 j-dlj ^ajcuJI <wJL>JI {j* Llj tobaJlj toU.a•.:...ftll 
Ja-^jjl jj-^ajJl ^y Ljjjl jr* l^J^ jLSo^l oJa o^>-jj 

^ja jZ£S\ j$> jLe> ^_jLJI jytJl iLjjl ioJL>JI j j .. rf?»l l 

js^}\ a £~*U\ oJjJLa jli o^.L jU- iloMl Ji 4 *L^Vl ,U 
CL^-Ulj (^VA\-\Vir) ^UjlJ ^Uaj^l jJUJlj 4(|.\ni 1-\0A«) 
b>rtj jjllJJl jJjlll 4 jJ ai IjJbl ^jjJJl i(^ ^ AVY — > A • *) 4~ijj j^-Jj^aJl 

jl jIaU ibUJl Co j^JLa jli 4~J^i <J^J ojUxill 

Jla-lj jj-Jp iiaoJl to jo- tlr* 

.iiLjt 0 J 4 J jlo ^L»JLA*>U l^lfl IoxjjIj plp^l Ujj 




[ oL»Jl J y>- oU^laj] 


ol.t.; 4 JUJI 5jl >-j <L>JI oLjISvJ! jl Jp c.-s.'.j ^Jl iwbJJl jl 

L j JLjtj ^OlJJl frl—O-J J“<iJl JL® 4jlP 4jJ-^aP jJ 

(£jbj i(^ *MV— \ *1Y *1) ^£Xj Jv. ««>>.. Jl^9 I^j ^15 lojL>J Xu 

^jUiJI Vj^\j jljJVL-j ((^vtr-nto) 

i^>«lJl *L$jl 4*J i(^ \ A \ 0— \ A Y Y) jj-jjJ L^j ^ jjl 

N iuJjJl ohsl£ll o! ^ IfcJJ J^>Jl j <J» ^Jlrjr 0 ! Jl 

objlS3l (jl C~j (jl Xuj t 1 g ^;«»" t_3^*Uvl 2>y>-j (jjJb ^J5wJ (jl 

Jl J oLli ^oJJl 4-L-S-J JjJl {jA LiX ( Ji 4-liJl SJL»-j 4o-Jl 

LiX ^Ji oli Jl (jlj ipUJI J! elj^Jl {ja cJLio! ^IjjI 
JLp cjLjJI ^ Ijx £j|Jl jJ 

Lix (jl JJ lo- 11515" ol J>-t Xu j*J lxh J5 cj jl Xu 

.40- jS> SoU 

jJill! 4y4jj A>«jll)l (4oJi)l 4 j JiJl (j^9 40- Ij £yt 

JIJJI JjJl" 4Jfc ^ JLfcJil t 51 J» J j> uJxx. 

(_r^ ^ja 4j1 £yj>y t £-^Jl p*JJ ‘ n ^dX>Jl 

liljJS C49 ^Lao jl <U»j9j f-l j~n (4jjJp j -P) <U>- oiLo ^ LiX (jl 

5JL J? »Xo«JJ jJalJl 4~J >jAt cJaJjl C-JJl jj jja ojtlw» 3 j4^ 

.4iJb>bA OJaj 4o- j-P eob> 00*1 

Cjw»1 Lx li^JLdjl j j ^axJj J ^yjl-iJl jJjJl 0 Jo 0_Ji -Y 

JLmj eXJJ 43 J^ju> —4JllJl 5 j^aII ( _^Aj — oloJL) j5Ul JoS/l 4 j Jhj 

J 4-j 1 Jl ux.Jl 0^9 Jjil i*2JLUJl j*Jlp oJL^Jtr (_$iJl pJLAdl 

J J^\ joUxJl ^ CJI s LjJJl JL. iJjlJl Jp oU51531J ^LXU! 
5JUJ1 oOjUl pL ^i Jl iX J 4 j 1 IJLgJ h ( j0j)l\ JLP eLpJD 



jjJLj! ^ c a Ia j]eLi jjL:H] 


l * 


yJl oLsLS3l » cJLtfj 10 ^-Jl oli ( j~>*-~5jS/! y> 

a*«jS iJLp ejly- ol^-jjJ oLS^£Jlj iijLJi 
&Jjs> cJL<>j tiJlp cjIp^ j>Jl <31 y>*l ^JUli 

ciyJ jij .oLonJl J.UH y*jS/l ^jll yS/l AjI^J y oUlSjl 

il toJlP £jA oULoN jJs L>Jl Ul3 j y 4-PyyJl Ajjlaji 0 *U 

4y»JU J l LLi?j tjNl y*- LkJbjj JL>-I^ -L>-y j*J 

5jLjji> oliL_~» ^iad» jl y 15 {jA ^J-j Sj i xll 

SjlyJl oi>ji y ^JL U*- yUj yyiJl ^U-i^/l Ix* y pi.irttfli y 
^JyO iJlSU>-l l^- y)l AjUJJ 4 JUJI 
Jj>JI cJLs> Jt y jUL y>jS/l J1 yLS3l JJu 
pLajJl y La ifljjkj ypjSfl IS*- Us 15 jL *VJL>- U JL» jJj 

4-a..5" :y»j Jjiaj j >~T IU-U- Mjl —~i j|i 1 j>A « S j$ y jl yjUJl 

*JUa 4^U-| % JiyJl Uu JU- "t>Vl ^5^1 JLp y l£Jl Uu ly 
US' aJLp I5yi jl e-UUJl ya.*> ^*pj ij oJl^j jLcj <JU» 

jj ^lj yJl <w*5_jS y# JaiU Jj — jlJLo AJLii obj^J jJLj 

0 jLp oJ 15 jlJj-01 Jl5Lll jl 4 jIjJI y ly-yal pgJ) y*- jVl Jj 

4 ...^3 t ^j-a jl LySb JaUJ >u>vj oJLSUj cjUS^J l jp 

5jU cJl5 JlSUiVl aJU jl O^t>l ijJbJl oUljJlll i ( j^ ly»bLJ 

M 4 JU ojly- ol*jj Jt y cJLSUj UUj ZjjJx* oLSjl jp 

/ ^UJlSjl oJla Jid jj^U. 

<JL: 6jSUJl oJla jl ^aj t"U»uJaJl 4jjiaJr yh AijliJl Ui yt}\ -Y 

Uy3 4 Lgjip 4 aU>w 4 yVl jJy3l aU^JU 


*'» Joel Achenbach, "Life beyond Earth." National Geographic 2000, January, Washington. 



M 


[ aUJl J-jJ Jjj- oUjlai] 


jJjJl Sa 5 Iflij 4jp- jS* S^La {jA 0^-iLa LjLo 

^ aj\jJ\ j iLw ii>-1 z\s ^ 4,» j; yi ijiU &j <;u i^iut 

Jp jjkJi Ji> !j>^ /\ Ja_JI ^1531 lift «y£3 

# $ 

tAjw.jJa.il Aj^JaJl {jA <juli jjialll oj £.5 jj Jjbj* aL_^» A-laj o^Id jlJL» 
^jZ j£a}\ frLj ^ hl* 1 j^iaiJi j^y -k?«j oi ^j^-! 

|w— -S >jd UIp a-j>-^ jJl <^>LJl4j*J| cljLft j«! ! »va jAJI 

L^jS/j ^JLft^LJ A jaJ Lp AjjjaJl dJLft jJLi c ^wJ l IlgJj ^Aj^LaJI 

i 4jWjJa Aj j\aj LgjU A^jJaJl ^jA aJ^I ^^Lp £w*p !j JU> . I wJ 

l^Xw-L-I J* L J* AjW-JaJl Aj jjaJl 

^Sl S Jjl jli Li>jiJI olgJ Uij :AjjlJJl ajJUcJI a**p _y J 
AaUJa -,rtj <jl aJlp <1)I^j tAja UA»J I zy A—js^j LjLi 
|J aj\|j <.y? jS/i ( _ # u aJ jS/i alJi ^ aa-jj pj ii 4—ai^ 

OjJUaJL ^*1531 lift jt v-JTJ Lg~>* t£J>-I aL>- JL >-y 

^..o ...li *yJ> ^I.1 >t* .>»Ij Ajj~OP j£> .sljj* ^y> AjIIp ^ . * .. /*7 ^^lp 

v^jS’jdl) AjiL o jS’ 3ab» jl o-UJl) 

jjjl^ (Jjl ^^lp UljJ jl* Aj! AjlJJl AjJLaJI Aj J&j ^y yiA 

ijj^alA lUjLajJjI Aj jJ Oj^i <jl — otLaSsj AjIIp ^ .'««tf*l jk.al _ 

olft A^-j ^ ^iiJ III JjUJI j i4aJJ1a (wjS y oUl J 

y j£Zj aKJ yJl Aj^aJl Ajj L . » . Jn JI O^pUllI JL A a j Jt <Ua jll 

JJij |»Uaj j_^$C j ji i wyLw> J l jjj* Aj! jJJi ^ ‘Aj>- oita 

IjUIwB 0 J&tJ ‘A—Aj frUij ya oL>«i ( j 5 Jlia U«J»U yj UaJft^J 

AdUail ( jjo a la.. -.11 oIjJLAjj^^JI Jla A-5^^> oLjJ>- cJl>«il 

j-Sl oLSja- Jl>Jl ^y 1$1jj>u ^,1P Ijil5 bj^i jl iAjw»jJl 

■jy>j$ —llj LlJl Jia 

Laj JLaj c JI (_j>JI lift jjia sl-lj S j£j yju jl ^ljI^JI ^y 

aLJL« o~—1 IS] <£L*a ^~a> UjJ ojbu.* <-~Sy w^LJl y* AjjJ 

iAiaLjaaJLJ ^^aJLwJI ( J m Oa]| AmwJ ( jiwj 'b/ 4 jJ (^1 t^jji pip 



[?l^^juI f l uip bju j>ji] - n 

tijl JJl AjJxJi Up J> jj yjiLjl ( _ # lp 

.jjJaJl W>yj AajpyJl Jjl^^Jl 

<wJJa a Jt y*j- Aw?ji3i sJl^J Uij :U1JJ| j-p AjJjcJI a -J> j* .«—» 

y*- ^15* Jj^ t-Jw t>i ,j* Aj^ -jjIalU y-^/l 

jtej& ^ 4jj*Jas- jjP 5^U e-jJij {£jjj*A Jl y* v)l? ^yl^J 

£-* aA£ iJLa (Uj^L» Oj Jb aJLjI? ft y& LajIajj iftL^Jl ^\ 

^Uft-Sli ^1) ap- jJ> ajj^sp jyP yzAijj^ jyi^* ^pJ—dl 

aJjVi UljJi ld^ r 5 ‘(oUT^Jlj a-wNi 
OUUI ^^5 ‘UljJl otUN, <SyJ\ 

Uij-ip Adj^laj aL^xJl ytl djt y* ajL^iJI \S _^<JI 

.AjjWjJI jjP ObjsJl fti^J UpO lS^ ^p 

U l)U j+m aUj JjV J* JJLj yJl Aw? eJLaij 

AiiUJlj A~~SjUl f-ljVl OJLpI Ljjl Ujj tAj^laJl <_£jlw» cJLp j 

C-Pxw?l 1 s j c-jjL>rijl AlJ^i cUwi jjJli lyt L5 U o-ftjj JLis 

^£5*1 jj’ o.A-Jip dJjLp Jj IIaJu ^,<7* .11 JLLP 

^ . _ w _ Ub“N jwj . A*>-Jjj Aw? y IgJ ^S” 

«—••UwVlj ( j-a aJIjJLp dj|JL>-ij aULsA* ULwS' w^Ulij 

f Jau3 l jjJUJlj Jl*£Jl 5_^3 Ulw Aw ?jA Jl eJLft j &j ^-.JaJLj 

. jJUJl ^ t j^U 

t"jJUJl" Aiji?- ^ ISUipI Jj lj >jfl C— J SAw?^1 J -t 
j»-L*Jl jj t^UJl L^-aJL>- a*>J 1 jjpj a->JI w>Uj 1^3( ^^ ..».*>- jl 

1-XAj i ^Ju 1*4* n^4 jj J aJap-J ^ SjJLSil j 

tVLp ij^'d |J All -VS’^j a^U-JI oLj^J L^L>1 jl*j ^JlJI ^LSxpVI 

C5Ji iS-Hl J^-Nl ill JJUJl yb ji>Jl oi lJu ^ US' 

o»l5^U«Jl J5 jU- ii^Jj iAli?J ^ ^jL3 

•8. /inb L y jVl jUl) IaJpIj (L^«j% ^wU-ij *LajpL 



1 r -—-[ sL»JI J y o>LjlajJ 

jLoSfl ^JS L^oJl5 Ai ym Jj ijjjtj -> y^° aJLa>- jj 

a^jlSaJ) ^Ij frLjSfl LaJSIj IgJLp (JjaJlj 4 jjLo-wJ| 
jUJ! aJUju au?UJI oUjJU-»Jl cJUtfj Jij tijjJLJI c JL* jl 

(*-fc^) il cr^j J,M (jr* 

0»J ^r-J 

bjUflpij <_pUi LJU- o^»*j 

ollx^-^ujlj oi ijijb La ^ wJ^j AiL5>* jA jjj t<U—>Ji 

CpJLxJl jJl JLJJ ^ tiiJAJ SaJiaJIj <U>-JjJlj 

jl ^ujj ^Uj (j jAJi JaxU ^y\ 

US .Ja*J 1 ^1 ^j-g-U *—JjAJj iijSwJl JjjJj aUI 

ifeSfi ^js. j,> ^ >sai W ouj |»’4 *** j ot p-UD 

.<jJl>- OjJb Jb>-jj ol <^*>15 j )S*A) N All *a5jj 

ij y* AoUl AjLJU5Ij jjJaill iw*y C-A>i ^jAl cS^tj 

oJLa ^)l jUcjjj jLil -Lb uUjJI <^jAI j*AUJl 

yj U UiyJl AxJLUj AfS ^Jtil Vj^ 1 C5U* 11 ^ V^Oll 

J JwxtfAlj ^j^JI <Jj^' oUJ^I «f \ * y t - \ <\ y r 

4j^5 aJU.^J l oJla ^'^"OUAll" Aib5 ^ ^ ^Jl "A^-Jair aJLij 

ll^-iil jSS jji jjiaJl A-ui *ji l jJi*-Jj A w . V aa Altai jjfS 1 A>t>Jl 

^Jl ^LJlj lAi^kJl Mjj o»lSJi aa—U51 ja iUJ^/1 ot pl*j OlS AiSf 

\jjh~A Lw> jj LaaJLh^JI oAa Vg^-jJaj 

^ UJJL^I_J ^ g aj JL aa ojj)alj» d>^ L*S t^plJAl jJ^lil 4~J>jk J aIjJu^tJI 

AxjjSfl (3jUl —* ot LJlp ajIjJI ^ t<uJu3l oXa 

. T • \ \ JjJl jb tf»\ -TtT .y iJliJl AiuJJl Obulll !.*■ « k)l*^Jl ( ^ 



cjp 4 j jjaj jjicJl] 


il 


l^JU5 j 4—>»JI obSl£Jl o_u>-^Jl 




t Sll" j_ p-ipJl oL5l£3l o*U- 

j5j i jb jJlj t-yjx Jlj 5jl^>*Jlj *I^JI l t5 jAU iJlc-fljjjtJl 

.oljjJl ^ ^-oUcJl 

c^UjIS’ f-UJu l jA 3 js*j}\ ^Jj 4->Jl ob5l£Jl o<=-l>- -Y 

.<L>- jj* 


oJL y* 4^Jail (3ij^ Cj^ ^ 3 s ? 4->iJi O’LxJL^Ji <!*>*[>- ~T 

•VcP 

• 0*ld^U~jl djkj\ la 3^~ — t 

5->Jl ohSl£JL o*U- ^L-.Vr oi J*\ Jji I 01 

c L»Jj>-N I 4j^iaj l^JUd^l oLJI 

i* >,4Zi ^j^Jji ®_P c-ijl £ * 

ciUJuj * <r \ * jA <uJua-«il a-i-fti p!>Ul i' 1 ^ * ^jA A 

oJlft Jlfl JUi ibl^Jl CJlS" lij L J Jp- jst-] Si^JL* 4^-1 y 

J^caaJI oLi clJJJl? c<Ll3LuJl J?CmJ 43M. /aI t 

ij\ *J}* U^i Y ur^ 1 (^?J* C5» i-4l>u^l jl jyA i3 Uji 5>>-Vl 
V JL>t^ flk, 0 U ...1 ^JJl (_jjJL>t<»JL3 14 X 3 Ip jJp 

0^ Njj 443 j JCaJt ^jA |» JaP jJLij 4. o Jala aJL^P (J^p^ Lij 4 jI «Aj 
tLgJ V >—jL-J 4P jaSaj* ij/Cj ol { J-PxlwjJl 

i»Jj^lallj CU-3jJl < _J^J 4**SJl» C3® 

jJl ^pOJ«il ^jC' La^-^l Jm/? tftlb U».ll>fcJ i*-3y+>J I»XA 




to 


[ Jy- oLjiaj] 


^jiil 4-31 ij-*^ 0^1 t jp ^yJl jyl^Jl oLu ^_a~-~. < xj 

."ortU^I V L^" 

14 — aj pLaJj ^yJl ^jjl^Jl •^T'Ji Ol (J>-l c/® ^ ur*i JJjjJaJlj 

IJL*- ^yu j! ^l£Jl l*i* L$X» Qj&j ^yJl frl_J>*Sf! £y**T 
^Jp SjJLaJl I^jjJ 0 yNj ( 1 ) 1 Lm 2 jI IfcipJ IJL^j 44JLO4JI ^J..../?LolI 

** 3 ^* *“*aSUijJl (J^o ( 1)1 ^[>*1 ^y» U -3 J^pIjxJI 

c#*ri 1“*3 Caj t4 ^ J_h o\ *y>r iJp *lUi> Jjuj 

( _ 5 ^oi j^sl^Jl I Oj& < 1)1 Sji 

£j\*j>J -u^b 4 jij\]^j ^y yO-jj < Jajv < 1)1 ^.>»>Jl 

JSwJ (1)1 ^ UJ $|»UaJl |»JLPj i yJ >yijl ^1 j!5l j-gj S^LJl ol 

^UaJD iaj^Ul aSUJI ,_ylp i?Lh>Jl ^ja Ulau ULj 

^yJl ^lla'.n M 44 jjI y*Jl l 5 w»UjjJJ ^yllJl 0ylilj Uijj lOLkj 
(—>jJL-L U^Jjbjj -oUsj <j^L» j_j 1 p -feli^iJl j/yp *^lj j ol 

4jj-UiJ| (1)j^ oolJlj ^yiyaJ! i)U- O^ IjJ 

Ioa jp aJ^IjJj 4JjJ i jJUJl <-->«>- yi-T jU- 

^yJl iJaiVl tl)| Jj toSUpj |»UaJl l*\j» v_Jj kya x l tils’ lJL$i t^yJl Jyl&l 

aJU^JI «Jub jy ^yl*j 4JLJL>r-H ^y IgjU l^wjtXi l^>Uai J^ I 4 JI JiiAj 

l*JUJJ jJLo» J^ Jj ^ tiUijJ 4 jJUJl oiljjj 

4aUaJlj SiUJl ^Uij j^Lp ^L-l i?jJi U-gj\ t^-l5JLkgJl ojJlUlj 

. 4 ->Jl igiaiVl ^ yill <a jLiaj 
O j&j lOj» t 4 —ii O_^)l A * .. lal l ^yll i^JliJl j_jj^JaJl j^jj 

olj-l^Jlj jb>*i*“Vlj jUwVlj jjJaJl Oli^ jy 4 » .. l^l l 

oJu o^^® jJS'-t)! b-P^I iIa^P j c^LJJlj jIajSMj U^jSCJIj 



[?L>-c-JLp 


M 


( jJU tc-*L)^5C<Jl oJls» U j u ^ m » I cl^b ^vJal l oljjSUJl 

i»>- Si J >-^<jl frLiSfl jiaJLj t'Sw^.Uli" 

"■u-JaJi j 1 <¥ J1 J&kj ‘W* 3 ' Jl v- > J 

jjAi O 3 V jUxaJl 4jlgj i^wHJ 4j^i i Lg-...aj AAmJsJI c-IaJ 4jjj jnJaJl 

(jjl SjJj (3Uaj ^jl>- £-Ju ^jlil eJlA oJil?- oe-L_*i'S/l eJA 

^\j^i\ C->^ApLiJl Op* IJl^Aj . 4 , » . J- a. l l olj^^a ^ja 

C_Jj ^y.^1 *j^“l J*wj tlgJ 4j3uJaJl 

jj-a JL V 4j\ |»L*>jJl C» * J j 4JJ i>-jJ 4j>-jj **U-Xj jlljtJl 

• 4A«k)l 1 g --> ■ --♦ odl 4?-jJUl j_£jJl ^JLJl 3 j?-j 


j^Jl i>uljJl iw?yUl j^3 \ZJ yUl oJlA iJUw-V I^JajJ 

1 2 

4~J>jA Jl ^r, .,■✓>.*? la^ ll 4jjjjj <uJImj JS" 4l)t (J^ :<JjA> 

.oL>Jl Jls^I jmmjci! SJL>-jJl aJ^oatoJI 
oliULiSI j^J? jl*j («uJall f-ljj L») <u5j4JLl*»1 IL* LmIj 
ia(jt SJjJLP C^VU^a ^9 oJbJ^>- 

Cjjijk ^yUaj jJ\ ^JlwJl <Jli l£j|jJl ^ A-lSLi oli^I>-l ^JLnJlj 4 jLJLaJ| 
\jjy 1 ^L-Jl" 4 jIi 5 ikiJl oJU < _ s 1p UJU# (^ > <\ *r-> at *) j~z~* 

‘."(SyntheticPhilosophy) jS\ ii-JUlf ipjj-luJl 
JLju lila :Jl y* —ijJaj «A» Ni^Jaj i_jUj 5'1 J5 t.#**** 

^ » trw « ) ^5^ «A^ oi {j* aJl Ujj 

<l)i (JL>J1 1 JLa ^—gj ^JJl c-L^luJI 5 

jr-^ ^ !•* • JUl Jl>Jl iiLS” i>-jJb J-*Xv» ^,5—aj 

tll>ojjj JoIjiaJl JL>Jl <lUi ^JLmJL j^JjCj Lk-i_j ?’jg^jtJl lJU 

^ JUall i*?4^w>J 4^18.*! 4»L£j J5 6i :J^aj JLai 

^gjJ jLail^ji jLjJL-1 iJUa iJJaj <iJJ>.lJ i4j Jy - fco Jl <Jj 

cij-iJl JiJl Ji^Ji^l JUJI ^ U5 J-al^l Jj cJiJl 



tv -[ oL>Jl J^a\ J y- 

IJL$j La»i Jj SJLSS/l ysljiaJlj iaii 4—aj 

j*J \fy pi ryj j»\jkA\ *JLp ^ jk: t^JJl j£yJ>\ 

jSj £,Jl {jfuy jl jjixli U^a-* ISlj i Lff' J^I>-I {j* Si^jl 

tjjjjJl ia-Js* aJ jl&> * _p-j ^*W j^j U-i 

AC-jJsyi <1>^3 t j>-\ {J^ {j* js**i jd-^l jj d-p-j 

/ jJaaJ! JL>i^> ^JjCj 

JU>J| \j^>x!j jl LgljlJbj oL>Jl l^jJDl 4 jLv jljUl ^JlT....,o pj 
LIj jl (Jc^ oL-»ljjJl {j* £^iJl l«i* jS/ f 

tl«J j* ^ jl^>Jl «UJlp ^ u ci Ja>- Jbj tlLJlp 

*(pYAY*-WU) iijUV jU-j (^ATY-WM) A~jj$ £jjPr Uft 
AjjliiJi o>Ij jA>Jl jj-* (3_pll d^p“ OlS" jl aL&j <J j^u 

i_JL>- Jjl>vU jl£ ^ dJUi L Js^ j^scSoj pj aiS\J 

O^lpJ) 4*SJ-jJ^>Jl AjjlSvjl o j£i Jj]p (^iJl <Uj4 jS -k >-j JSj l^J >-jjjjJul 
c^^JJLeJt v_->ll53l ^ ojl5o\ ljufc (oL?l jAiNl ^ as- jJUJl 

Ail J l i&M j “4 a1z>s«*J| ^IjjSn V jl J AjlSj 

J ^jA {jA c)j>iJ 4 JLp d-*jwb»- pLp^I Jjp 

^jCj <_)1 aJLP ^\ tiijLa'i/ .AJSlpl dJJS ^yt { jk ^till {^^3 

jj a aJl^p JbJL>el3l A>-j ^Lp .Va:. plj < tjj^iaJlj C—5jJl jdLu 

• d-»JlS oUlj->Jl 

JSCJLw- Uj J_pu3l aJLoj^ J_p- Jwb>- Jjl olS’j- iijUM JjU- Jij 

o^9 ^jJlp iSUipI <’^ijiS/i J ^pd" j — aj jl -JJc — <Ji ^ kj’j* 

Elj )3 cf —i ^ J^i i Sj^ Cr* ^ur^*f ^ 

‘” J Herbert Spencer, First Principles of a New System of Philosophy (New York, Ap¬ 
pleton, 1872). Two volumes. 



[vu>-jljjJb? <j jlaj j 


i A 

t XS 1 Jju UJ ^Lu*v o j£j LS *j olLaJj 

jij~»- ^ t-Lil ji 5*1jijJl ji jL#N ^ytol ciUi ^^Lp JJjdUj 

(J J~0j -Lo-J oNl jA t _ 5 ^ 4>blj JpbJl ^ 

c-i^Jl clAJi ^j tOj^JtJl ^ LJUJI JUapS/l ^JLLw-Jl jUap\ll 

o^IdJ OjZajj (V^JI oLuaJl AjIjj 0j 

^1 iJla tSjSUJl oJLa JUpI 4—ai jjjjb t)l Ji ‘1«W *Aj^ 

5jIjjJI Lft*Xg-i ^d! oljjlaiJI OjaJI ^ j^Sfl jd>-T JLJ 

N oli-^d! jl C.9jAJ Ljjjij j4?vi JS ^jJU j*JLpj 

oJ-la U5j toL->Ji {j* ^1 4 J ; ^"- . ^J l JL^l ^1 L^JLoJ i j5L*j 
jli Jj^as^iJ jL»jjlj o«~3^ji ^yUJS/l *L>-S/I j*JIp c-»Njl>«-o 
ili*i i3b^i <ulp iaJLiuJl jl jLa}\ JjjS £_ki <jP JjS *>L 

c*)lj t<L5jU^AJl 4PJl>- 1 IjiJUs ^ jJ-ii aSL^'^S 

jL^>-l ^jA ^PjJL jl f-LN {j^ySHui jLjAal 

p*^JL o L u^aJl ol-L-Jl ^IJL51 ^j>o- jJu |»Jp cil) JLSj oLuJ 

Lai cJU-i O-UJ I yf} jils» 1-XaP Upj Jl5 ^j^Jl^ai (jl 

jl ^J^-SJl) 4jj^UaJi J^L^jS/I ^ (_1jJo«J ^J| olj^/1 

0*1*11 OU ^) c^sJI i»USM ^ ^ (^1 ^isaj ^jUJl ^kJl 

AjI l^J ^J 0>^L-Lojl (1)1 l_jJ ^jAJ CO^jJL*J }j3*A (jjpJl 

•f jJ* Jai ^j3 

Elegy of) iijUV oU ^a H jlI jUi UL5 a^ ^ ^iJl iJjU^ oL Ujup 
•- dU^p^fl l^-s-xJ 4j jS” JS\ JUai ^ ojLp jl5 f (Lamarck 

&Aa a*\jAi jPtj 4+^jS jpLLa dj ..■> ciJjLa^L 

:4J ja Jl S^iiaJi 



( eLxJl J-oi J y- cAijlaj] 


M 


! j r J>\jZi\ ^Js- j^kJl W> j3) 

t5p«ii) J)ft jf 

lift ( Ji*j taLoftSlI jJ y JJ ^3lj tU^jL-waJl jl ^yliJlj 

Ubj-it-Jl J*JU ^ ill 4jpLi v-jUup} jJJ JLa ^UaJl 

fUaJl lift { j £.J (4*JaiVl ^ ULj oJbJb>- 4 JLJL. <Cs L.;7 .-i JL09 

*1^-1 jt Jb jJtJo |»li jdsvi jL^-l oJL>-lj aJLsj JL<w2j ^J 
jjSlS’ <_$! jJLj |»JLp ijjU'i/ a^jS” ^ Jkij 

oJLft tiijUN jlissSf A-i^5 jliol pPjJUj tojLi>''y 
iijU'y jii c<ji>- 4ji j joJ i^j ju j j>% iii" Ajji ii 

■ASl iijLa'bf i? ^I«3 lift ^y9 4lLL^ «—ftllflM 

jjilJI 0 oLw^LjJlj oU^Jl (|* \ V® ^—\ *\^A) 

1 f 

jti>- ^<<3)1 oj>-j oiij tj4-ft-u 4(jj>tiii) jjj-ji 
U5 4 jj£Jl £—o^J JU-—jj 1 jL» Jl J j-^>jjl ^ <C~Pj 

jlkl l* jl jl Jj->»i3l |»jl5j j! i)jUN Jjl>- 

iy^-j £ji3j < 1)1 lljUN ilj! tlUi ^J a^L?) i'SjjS/l ^ *!^>-i" <uU 
4. 4~>«J1 ojbjlftj^Ulj 4Jjjjb*-^/l A^Jala 4J^LP 

iillal A3jjj^<Jl AJjLililj £y 4—ftJl \ 0 * £_JLj AJjUibUl ^IjjS/l 

•^y e-iJl ^ 0 IftftJLp ^Jlij 

iru *y ^iijU'y sttj joo j ^ji 5 ^ iIjjl>- isu : j'yi ji>ji j 

SJjIj I .^.^Jr ibis' 4 jI Lwj ciijUN Aj jiii Jbjj ^J <U^ 2 j5” jl (JjlU 

ISJj ^yipj I)taUJ Ll-5j <1)IS^) j^oJjJIj ^y^LwJl JL<waJl ^ylft 

<olp y^j a Jjj—«<Jl jl5 JLoft jjIjJLHj 

|Jh~t! Ulp jjJ juj ci_9JLgJl lift >1 ^ irz*-*J 



[-L>-jJ_^Jul c J p jjiaJl] 


0 ♦ 


jl <JO^So l)jUz> ol pJj {J^ -AJIao jjijjl.5 J'kj* 

.(JjUV) dj^u jf j >3 0 * 2 *^ M gJS- 

® j* Je *,jdjjb if i ; S'jL>t>Ul 

AjlJb ^ oJL>il<Jl oLNjJl ^ «JbJt>Jl A^jla^Ul p—*L jj^iaJJ (_£ j>-\ 
*ijajj 0^ ir* Sr*^ jJl illi .^j-ILaJI jji)! 

IUj^Ao 1ft jLzpLj J*ui*2*Jl iljUM 3 j£i wia.ll 

3 ij jbl o 4>u«J Lgjl 4 j jiil IjJL# L*^ l4lL^Jb 

ojjLw! r^a Jj>“lj jJUlil llgj {j* <Jj^J iiljla'h/ (J j>u Aj Joj 
^ <Sji *jr* ^yUajjJl ib-»i yfj ‘Jdjjb 

jLipL (dUjj iJjUN 4 j Jaj jjjiaj jA aJUj ^jJl -Up-jil 

*1 jj 3 j£a)I jA jS^i {j* i}y>u AjL ui^j <_£jJl ji^kxll j! 

.(Jj>*lil 4 j j^aj 

(f \ *{ * A-) AT V) Ojjf OjiJt 

jU a-L^Jj oAkj tl—3 j3 ^ ^y> jaJI ^jjLJI 

JaJI objAflJl j*-Lp ol«A5lj L*a j i(^\ ^ i Y - \ AT ^) (J^ 
■>jLlljj ^yUa^Jl pJUJl ^ j>-\ jljJu ^ ^ 0l^A>Jl pLJU 
‘<ji jUj jL£jy>S/l jUJUJlj ( > A^Y — ^ A • £ ) 

y^-Jl J* AaL^^Hj 4jjiallt jJjbz] U LaJ>- I \j>laS? 

.3JbJh>cJl <^S^jL«^Ul jLLol ^Ijj! jJl 



La JS JUu IjLai 




JUu liUj 

oiyjj jLftj^/1 4 JL —4 ^5 oLjUkjNIj ol.LJl jjlal U_Up 

Oj£a> <jt lib- <_£jjJLsxJl Aj Jo^> jjJaJl 

IjjL lo~5 liJjj ^Jajj 4 4 ; pLk£>-Vl SL^Jtj 4juJaU ytXz 

oli^Uxo 5jpy* jjlalli 4~+Pji I fcl p jJcJl •—»L~vi 

.kJ>j[* o !ybj 4-Si4 -jLo-J? uj^ApIaj 
dji 4i^LuXo 4juJail <_$! £-Jjj tjjJUtil ijlaj ^ lal .<_-» \ 

.U .U x4 OJbu N U 49 jl asJUaJL pIJ~- t kJa>u 

4-^-jJjJl oULjJIj djlJL>-'yI LtJj Uil ;j^Jalll Aw?Laij . 1 y 

-AoLJI 4»wJij ^......J 1 olj^P A>vJ^ 

4 V L^Vl jl£i] AjjiaJ lia^ c^jiu&JI p .4-^Y 

4—->L-^V I pIjj j ji (J^J l^j 

pijj <_£jA_^>Jl 4Li>sJl Lo^g^- r^a Igjf ^ip Aj^LJI 

. AjuJaJl jA I jiaJl 

0_^j £lyfc ^yt-JaJl <—»U»w^l1 4jjlaJl iw?y*J Uij Jy 

aaUUJI JJLa <JU-jjJl tuJjw^VJ oj-Jlj {_$jSbU <ua pIaJI 

# * 

"V-L3 tlgJLp Jj-aj Mj l$J dl£* ^ j^\j 

iJaAi IImAjI ^ j ^ ^ Al i l JjLJ! < jlalaJl Oj£j 4tlijbill 

6 AtJu ^yJUva C^-«b L» LpjJ>* dj I oU I jl V' «j^AJ pJ 

.^jJaJl 4~J?jAi JJLP aJ^A*^»j 4 Jj^Aa 



|i| cJU jjJaJl] 


M 


^1 $Jpy* ^pj uUvjVU t<jl>Jl Aj >;) LftSj -»—>? 

JU- ^ oi j*Pjj iA*>* _J\j 4ii»UJl «Ua£J *UJl Jj>“1 {j* 

^|^ajL _^j|j ^Laiil j ojUcil y^Uxo o^a j frUJl 

A » ...., lal l ^ ObJb>- j£s lJu IglP ^JS- N JlaJ —-dll h*>-j 

,_ J ^Jl flkJl dj\y ^JUi t U ^Jbu N ^iJLAj <d 

IjiCftj C(_£^sVl oUI^>JL 1 UaljJp 4 *££j-J|j da.-m^J}\\ olilj^>Jl : *A 

4-i\S 4*-1—a iillA ^paJ Jj tOblij yt ^1 J_pti N 

^-pfljj jxJlj i^jJLSJl jL?rVl ^paJUwJl Jju 5JjJL>JI 

. |jl5j» l^al ^LdaJl Sjj^ jIjaJL-1 

SL>J| Jbo ^pll- Aa-JaM ^JljS £_LOj M tjjiaJl A^Jfy\ lit -li 

J jl Jjw- i»5^f jz?" ^l j* 4i-£U 

IgJ j j-«J _^a 31 oJlft «I)S/ Oils jl jS\ aUL* ^j£> <sU>cJl ^jA oJJli V 

jSj £$ 1 lJu (Jij 4 la 11 ^5 ia>rj j_gJLll jllfiJl jl dJUS 

1 --■ Uj) 4~>- lS\ 4ji ot jla‘.o )l iJLfe J-^L 3 tig ...fl.i 4* ..jail 
^UaJl IJla jij t<d^J oluyjJlj oljJJJ A»JUo]L A La JLj\ 

Oils fjC’ 4>-L>* iillft pj ^jAj t4-~jjj frliij £y> (J^*d 

.IgiSlia j JLpI jl V^jJa SjT 4j1 £JL»1 

4»..lall jS Q— J jUJl 4j^ jialj liij i v ^a-4lll 

‘c^-J ^ V® -OlliJl Lgl^lj dlliJl ^ 

(^Sj aJLxJLo ^UaJl IJLa J t M 4w :; lall ^jJl_p'' ^_^aj iiLft li| 
4 JUj>xj pialjj i4jL^>J 4JlSjJl oUlJL^fcbj to ja \jl 

N 4jI t-jjlAj ^__p->Jl j! (^5^ ^l^J t5^3i 

4j1j t4S.aUAo. i l \Jljb l^ooAJ olilj {jfi «jLp> jl oJUALo JL>-jJ il>l 



00 


{ tl « ^ 'i* JLmj IjL>— jj UrllJ 


4 JU-JJ i j£+j V tfrLJiSfl oJLa ^-JLup i J 3 ?J £/* V 

•XapI jA ^jJI ^JaaU jI <5iU tful l ^jA <m*I^J l JLapI ^ 

.£_jLa> jjA 4 mL*« lJbj-jj ji tajLvJl ^jA ol^Ji OljLJU 

J> J lyrj o^UJi r*ji 1° 

L*^>val jS Uj&JLaJ j t og ailtg^J U-^bl *J2j\l}j>t)\j 

oXb ^ 0 ji JS" ASJp- OUjj ijlSCfl JbJbkw (3^i OJJij 

C<lijJU^« olLj^Jl j oljjJi OjjfJu JLi ^Jj l -A~>-j J jJ\ oUUjJI 

.Jo Ijl oIS ‘L*L«>- 

5aIj| ji 43 jXA Aj 1 jUJl jL-^l V_~JJ V J>\ A*s>-Lj • l_A0 

JLiJ Vj L$J SaIj| V o L » >> Vl c. w J j\ oljJLU 

.LgJU-il ^ 1 —o- w? jl ojLL» Oji tSjj 

p-U- J j>- ^jJ-j jjiaiJl j» jl ^_aj .1*1 

iAJl Up c~jj ^JJl cs iJi3l ^USfl ^jyi ,y oJfc ^ 

41)1 jUjVI A^jlx-J 3ji 0-9 JL^xL^I JL3j u a.,r7)j 0j5 oJU iUOVlj 
4 «Ua1p 4jjJa> 4ji ^yLp J^lajl jialj oi V J ip-Ldl J*—>1 C^>mJ 

• JjJLJI ^^aSb iUlP-l aJI ^yJLp J* 

4 JL 0 U A^oJlp *ijj 45j£?*j (JL^jVIs ^jJi^jC Jl .4—<1 

L>-3 ( jX>Jl Aj^lajj j^WJl (_Jjj Vj j-ibxj .LU-.J 

J JX I ‘^bJl biSj <_$* ^jJoj U-gjjS" jjjUw (jlo 

AjJj ^jJUxJl 4 jL5^- 4j jlaj J Ajil>tJl <U«JIp Aj J j jjialJl Aj^ 01 ^il 

. Aj-Lo- y AmoJIp 

Ls^^jjjJbi jJLjJ» 4—<S»L>^JI 4*JlH AJao>-^a <0* 



o*l 


[?L>-jJjj JjI jjiaJl] 

t JjI£JI LXj O ^feljlaJJ j*i JUp jjJalJi 

jp <^tsc ?^')\ ej uT cJ^f i"jjk)\ j,> jp lx" 
llL t wa OljloJl eJLft JS jJLj t-Aio'ifJ Wo t"wL£lJi 

. ^ij>*-s \ g w.fl t 4jcJaJl oi Wj 4^1?- ^JlP ^*pj t_^} 

cL^2j! CjIjLp I j JjJUdl 5-i—*V 

4 ilr**^ <_5® oL-j^H (3^" ‘ IAa ^^Ap oU-jN! 3^*" J^* 
ljpli>Jl o!jL-*Jl eito • pjjAJ 3*“ 5 * - ^ jl>- 

^>>\? ySjd i J^U {J>J t-kJa^dlj ppbJl ,Jp -L^bJl JtA>- j* 

.4 = ^>Ja3( oLL**Jl j i—w jJj ^»Uajj ^«Ujj 

p—^>Jl ^ <L~-L<J1 *L,^p\/I 3 y*rj jl jjJaiJl j* jL-aj! <Sjt 
w a. 5 oJl oU L p ^~J LgjtjlJg jj LpUj 

j\ 4_3JLa t jP jl Jj*p Cf°J t^yuJaJl *—-»L>*lJ*illj 

• 3JA»- i^ j£aj <-^ t4 ~“^ ®*^ A *\jj *-»£>■ 

^ ,jl>- JjJl>rJl <I)^ Aj Joj jl*aji Cr*Ji ‘lS^T 1 ^ Aj>-U . i_jA 

Jlo <j^ L»JJ ; A/> JaP <U^J[ 3^*-° J«^0’ 

jl ^ i aJIIUi Uijl 30JI Ji* Ah 5 j^Jl frUapVlj aJjvJI 

j_^ialJl 4 —’_^P kS^ ij"* A^Ja»Vl oj»A> J 

A..,.. g j IJLa - j•S' 'if jjbilW 3i j& JjP o>^ 

■iiJ-ta J5Lp Jd?vi JJ^H ^ OJL>«» jjAS^P 

jl ILp l ’tj£i ^>- A5iL^Jl y,Js> ^ —^Jl ^ Jj^Jjhua ^aP jjitiu 

?aJjJ| U^jl^a (_gl U,: : . 03jJ ^jj illj^^j US! 

A J Ls <aij jl aJ u aaj jLjNI J~w^J V ijjia:ll ^aJ Ujj .\\ 

itLli Nl 3JyJl iJUa3 ^jP N jfi \ V^l oLSlilH jp 






[ JLto ISLJ U JIj j 


ov 


IJl* j!S\ jl j~>- Ml jLJ)/l U : j>A 

oLIU5 oL'I j~>JJ l^xw jl ^JLJU 

(*C^' j* t5 U jS~S\ pJ 

, 4-jL-jM |j aJ»^L>-V| 

oUjU«j! jjj^w j JLJI 4)1 ._jl>- ljUJi 4 j jiiJ Ifljj jj^sJ .i_j^ 

a-*" il \X^J *aj I J^JU ^ \yyCj jp- t5^Sll 

t£j+'y I oli-uJl ja U jJ-j £jjb <-1*11 J lji>Jl 

jJ-Ulfll J-lJl jSfj .AjSIji^lj A^J^Jl ^ 

^ oUlj~>JI ^ ^ 3i*~U Ij^j jl pfJU <zs\i jUwJI 

l » f «■* Ulj^l il^j ii^si-Ml ^LJI £lJlj oUj)I1 

j] LjJ\ j-tJl *« jj+& jr-^ (jj* ^ -§aL>- ^^JLp aJ Iju^j aJ J-aaMj 

. jJUJl ^ I jlw 

LjJ OjL> jJ LgjLlplj jjiajl Aw?jmAj jl*j^U -t>wj ^_aI jl .1 ^ • 

^ BJUJL>* Uljjl tlftjlif l)<L<Jlp Ajjj ^ts - L^jT jA 

jJLp j-»j jJU- Jjlill jjU- j* ajIju ^JUJl «j-»MUo» i-JLp-i 

AjJ>L*iSMI ^-5jl# 4 j Ja!> Jla oLjJaJl { j£ajj i^j-iJl jJU- ^1 ^Uj-iJl 
^j~Ai l JU p>vgJJ jjiaJl A jb £—A OojJL>cj A yoAlll Jbj Jb AjJlajj 

j j*»5i Mj aJ <jJL)U M jj^Jl jl j y-*jn ^JJI j| -v_sJLjjl 
AlJl J^|JC»iiL ^lp J 5 j * * j^JLxAj La JS j^ w*1>caa^ 

*r*l^ jr* 

AJjiijj ajjU—J l jU^Sfl -i*-i j_yLp t5«^il jU»Ml Ul . 1 —* 

0jjal5 ^jjl IJLa ^LoSf (^LwJl J5 ^ i _ r SjC^ 4j|i 4*JUJI 

*~3a^mjJj j^JJl ^oJbJl JL>uJl j!5 LI Ajw>Jall ajjJuijj 2>jjt}\ 





OA 

t)l L*£ aILojj 4jj5^>-\| <U»JS ►j-aH} 

^JLj oJlgJ otills' 4 jjJLU I JLft * d)^^w» jj ial<J I IJLft 
jL~3)lL ^LipVIj SL>Jl j y^p ( J5 ^jJlp 41 JI 4jL*j>- :L ^ j>1 

.43)1 ^ AiLal L^j! ^^Ap ^^Ap Aw ^J ai lj 

AjLS^j j jAalll jlSvsi *J^jiLdi ^LtJ La IjiU 4 ^ji 

JiJ3 (Ji j cJ S b i J *LdLJl 4 jJi>Jl 

twJJalj ispl>- l w . j Jg ji 4 jV pJjJl ijJL>- jjbjfco £j*i>jA jl 

k__JjUd) ^.,ii->c 4 j] (^1 LjJuJl jll?j ^ ^Sj t)l£ jJj 

* 

J5l—fl Jj- ^ 4 jj^w? Jb>-Jj V *>LUi lAlSbia oj-g-k UJ toUa^’liLflJl^ 

^JUJ ^1 >- j Lol>j! jjjli (^JjJI ^jJl>- ^JiJ ^yJl f-LjJJl 

* 

NJL>- J^JLi U l^JtS b^J tp-l^jl 3aaw>j eLJl £_5 j 0jiJ jiU^Jl 

F’LJmaJI I «L*J iLj^l 4 «aJIp 0->LLilpN 1_J djlp^-u9 J>jj bis La J 

LSLjLSw* Jia ^UJl jji jj5L Ljllp iiL)j& 

o^>-|*J p JaLLa 

f QLj jLaJ^AJ 4 j>-L>JL j-lJl <j^ J] V ' . - --^ jiJ 

^jp 4>jL)l |» $Jlp 1^9 j-ii Ojj j~jC> cilJbj t4j j 

1_^ *^*j*Jf oL»j^L jJLJl £-JL> 

pJ ^l 3 j* vbS - IjL«b La |*-^uJ Lj- j*-$-pjj 

t^* 3 J 1 ^ 1 ^ £>l La] Ijilijl IjJlmjIj 

4 JL 9 -^<Jl aJLa tjjJall) 4.» :; lail b>^}\ L$j| j\ ' ^UJl ^y> 

Lij frLJLJl Jt>*lJ JS ji LaJlP i|(JlftJl 1 is4 m»pI 

J ^dJl j/ln.i LeJja 4ju*Zsz*J3J 4j^--Vl 4 ULj 



M 


[ JS .w JjLJUJJj 


ij# lj>-\ \Z£‘J*S0JA L.fl>w (j j£j (jl ji (jl 

4 J J>-3 Jj>wj Lal*J 4j|jJil*-a ^JLp (1)1 (J 


A^ip jiL _^J — l)Uj)( 1 <jiku f jA <uL-!jJb ^jJL ijj}\ jJUJl oj 

iaJL-I ji Oj...~ a~ : *Up jjJl>Jl ^)J L>jJ j:-~ j *-jj-** ~ ^JLI« pJlp 

t/l' qp^l jjJaL® <>® J5 iSji j—^d 

IjUipI JUu U^Ji5 jl £—aj 14.. w .. /r ijJl jl ioLdl 4jL.v.li.H ,j3j l$Jl jj 
V- g k l jl jlSvsSllj ^>*5 nJ 1 j^j l<UoJlp AjJjJ 

jl iil *m jcf 9 o * j ** t/ 

■ejUaJl ol>J ^w> _ji ^wsLmJ 

(jlflj^/l pj Jb 4 j 1 jl ULo C .■■“.;* Lgjl jJ U5 JjJalll ji pjjjjj jl 

j*JUJl oUuIlsj <^pL« J* _/*! ^gJ Igj iabcuJl LI..^all Jf’ 
jjjazll <u^ji o jIj! L 4 JID t_y^ 

c~pl,k:...J lgi$3 qa iuJijjfi- jji jl*it jjjj ^jjta 

tgl*^jp jj-Jl (JL*iSll .sjij JU^«j jt 

eJ jl jJl o 1 j~wj£J 1 «.> J «U . > J . S 3l ^j5 AJj jJl CjLjj-jJjj.AjS /1 

p j JLSJ Ovw nJ I 0 jJi ^»JP ^>-jj jJDS jtSj 

^ Lgjl£U OJL?-j Ij5j>j cS_^ wJl iJj£jJl oJLgJ iwlAa oLl>-J 

4jCyw^l Igil ^iJaj'yi pllap| ^ olJbj ^^JLiJl 

i»yi t j = i* L^ > (jji > Ji a Jl f-LJUJl ( Jk c~>jJl cUJj ,_yj * >u^JLp 

aaL>- ^JJI ju^uJI ^LJl silk p.^gL > » ^ <^jU>ci3lj i^c>-jjL ^ 

^JLaJL LsLJl ^ Li ftl < jp I j&jjr* Cf** jUaji 

-is^UJl 4j p g:3ij 



< ^«i I p Ojfcj jjiaJl] 


1 • 


(Jj^lal yJl SijiJl JlSwL A~-ljjJl obtulj 

iiil cXlS j} US’ jJLjl UJ oIa j\j>ui ^jj ijjill aUU oli jJL>*>j 
« w_US Qj-iJ <1)1 Uyyjl JlCi^l eJLft cJjU-j tU-JaJl ^ olj 
xJl5 oi Jbu «JLp SiyJ! A~i; yJl olSjJl^Jl c^waiil 

SjjL oL>-j j^LL* siU ^IUp l$J o^gj? v-iLS’j 4|»|jjl UjjI ^JLp 

oLU <Jo^ jU uiiJS ^jJl ajUsI t^jji ( j£-U UjA-i ^^Jaj olJb 4 _jLSj 

^ JSI 4 J 1 iJbJi iju Jx^j igj iiu oujyi 01 s oui^i 

JliJI ^^Lp ^jZ Lgjt ^y>yJu yJl aajIjJI oN^LJl 5yw ^y 
objLf ^y* LgJ j>Zj <■ ASiUa-dl f y& L yi*J ^y* Lg-Utxj oUl 

. c-jUJj 4 JUJI 5ju>-j 

JbJ aJI y U*—o1 j wlj U>li LajLipL j jUJl Uiy ^JLiJ ^y> ^s *^JL 
oLiLSJl oji»~ 1 Xb ty^Jl oyJl oU»w>> y>- ^JLiJI olJ lLj ^ja 
ji vJtils'! Jlxj JjJUJl AjL5>* Aj^J aj j jjtlii tiy jUoll y; 

■ Akyt+ej AAjlj cJlS - jjialJl jUaji Lg-oji yJ! 0>LjyU-\/l \yPM 
jl&t (^i yP ^~xJ! (. ■ < ./ill y» oLJ Uoip— ^U*Jl IJu> Jifl ^yj 
yi^»Jl *tSj?r y XL^j oj—tlj veils'! -jjla:H &^^aSU; 
yj^UJl i~~SjA I uiLijS'ljj if\qor |»U A-5y LUlj iDM ^jyJl 

(_yLp XX» J *V A~U_P j ^aljy AOj jAj— jJl 

\\& jSlS’ 4^1 ,y r tr-J tUUJ! oli^Uxa jjl X»jJL>- 

S y> (jJUJl oUj)|! jly (^^1 j (3LU ^Lp ttj^yiliqJ! i— £yS\ 
<~J>y ^^xaLJ oX_L>- |k_aU» frUJl*Jl j^«; ^SojI a^aJ cj_^ 3l jyj t(_5y-l 

(3^^* — j^fXJl 1 g~. >1 yJl AiLJi>«Jl yAj— ^^Uv)! <ji £*-+£>JJ cji l a tjjlarll 

■ li.j A-> mJl |*JUJl ^UkJ Lg-J| oJU» Ji ^yJI J3U>J1 Ut IsLoJl 



[ JS ju* j 




L*-jJjjJl jJLp ^ «-sUj 5I ^JSj oi^aLi^i li>oj Jj j 

*—ajUij ^JLp j <c>-^/! ^Jlpj ajjm>«J 1 SUij 4 j)jjJI ^»-Lpj aJLi^>«JI 
o(Jjj>- pUJjJI LjSXw cjU jJLcJl aJLp ^ju yy *-U<aP^n 

jL>bP^M jJbUeta y \jq\oa JuJl>- <_alJLtSH j'il iLg—JO SL^Jl 

L^zUjI ^1 JjUbJ! yJ&i J^JLj oJLa**J 1 SL>Jl kilt y 

<oLu Ji 0<1)1 o JJL*-<Jl aJUJI <w>-jJ_^-Jl oL-5 

jj3 ejjUu 'il UjIp JjU>JI oJla vl >» u»gl JU} — 2^1. s* *. 11 4>i^j 

<jA Udl ^ jUJi 5^ jJjJ^ pJ yj l^i A >-j 

Ljj- jJjjJbi d^LLb ^jJl ^jSIjuJI ^L<JI IJu* y 

j^LiJl 4wi »ji ^JJLsJ- luL-IjjJI ^ Jp ilj ^Ip Jm ULpj ij^iaJl 

tjJUJl £La>- Aj jlaj JUjj ol—*j*Jl ^ 

C...» aTjl iJlSo^j toJb»w>Jl oLM ( y cIjUnjI JJLa 

iSJb*- 0 j^Jl> I ya T ^jJl c-UJbJl y j jixJl <jj laj ^jlp tlAj>l^IpNl 
<U^I 1—43 y >—&*—g> jJjUUJl ^jSJ t4—^LJl L>lp jl-La ^^ip 

.OjI yj> J5wJ jjkJI A-i> J> y}\ 

cjIwm^j>«J) ^y JU J jJI jjj a j*iS" oL>fLb L jtf jiaJl l*i& 1 . a cl 

y <L>-jJJ-J AA~Ji L*jl ^jip ( jJ j£a)1 1 j-jjJJ lj& ol JjJ (.A-jjjJl 

^jlj-jl £j*lLa 0^JLxI» Jal lii C-iw?lj t 

IJLa J 4J> ^ * ^Lp Ju>5 US' jJ JjjJl jAm ^3 4wljJl)l I —^C Jlj 

IjJjl^- Ijtgj J ijjJalJI j> jLuajV Isj-IpJI 

^jlp oU^I^IpNI (j-fl-’W 0jlSl ijij)p y J-A y l j£a!i\ J-rfiaS 

ljL>wJl £—A i ^yjV*Zj ji ^£-01 ol ^ g op j 4Ay>- oJ^3 

^Vpj ^1 j*£> oLj< 4_i-w3 4—AftJl j_jLp I^AnpI l<« ijl-P’j— 



f t ClU Aj jkaj j jlilll] 


etalx^j jL»j Vl Ijiajj i*SIJL>J! etabt *j 4*o-jJl j ^JLalJl 

jl^oVl J5 <45 <—j_^ J ...£.:. <J ^JJa£ t 5 j!JLp-JI 

^LjuJI ^UJI jl ^3! Ulj 10jlSol t,..,MiJ Jb -1 ■al^ l ,k.,<ii>l jiji i 4 j^ 

AiP Vj ^JL*J|j ^jJl <5 AJl jjP 

- jlSsiSf I 0 cAp y>sy»j jhj^J 









iZtLJVl 

C ^ L^I 

LftjLiplj la j^jCj aaIi^JI <udl*Jl oVl>wJl y* dial ( j^jS> ^JJi 
Ji j_^kJl jlS 1SJ 4ji v_*>«j tj jid! £j3j j y >Jb y* Xs- il jJm iial 
41- ■ /*“ *t 31 4^U Vl ijStn > jii^J y* Jb *^Aj i^JjusJL *id Ju>- 

y> ij^~\ y*M . 4jj jialll oJLa l^ik^lJ4 oLjtj ^l]| olJNi y 

j^3 pta^J j^laJl 4**.i>^3 ji ^J^l 

IJU ^ j+a&o ^Ul £Jjxlj jL>-Sfl tAjUJJ 

Lpt 4..««gjJ (_£Jb^a ^Ut) e~->L~*>i1 jt-ftl 

^ 4ttl Ipwsj ^jlil 4*>-jJj-Jl £$ iLaJl jj JUb-j ^*_pi j^Jlii ji Aj jiai 

wijJL^L £pLdl oJl* j^. .tfJ jji j^5^>o p gl£) iA^ylalt 

l^ JLJ L jt-gJLijLja J?UJ ^jl ji 1 *jj tlgi^ oJigJl 

^jJLiUl n^tllj olklUuJl (Sji 

4 ~J >ji Ij-^jU jjl dJdji jd pJu t4jL5^- UlS 1 jj l*S fcilJi y£> 

1 Ijpli U ,Jb IIjSCJL-j Cd^gj-J,’. o 11 4PJl>Jl oJl» l ja^a> ji AjIjlJI y jjjadl 

W >J <W9jUuJ p^plJL^I—I pLjI ^Jl ^j,ani jlSolj 4*3 

«Jl» 4 >w? eld^JJUelilJ ii^tJl I—JL-1 p-bS tj^ladl 

C J j JjJsull ^^3 ji jjjJ^li £eJUU»l eiDJJ t4*>-jJj*Jl j^^Ldl 

.^JjeoJU 4>c*?w» L1 >Uj y>*5 <Jl>oL jJj— ^yJLf- 

Ip-I 4 m*L*^M a^>-j}j^S\ &JLa jl^J {j* ^ 

j*JLp A**JUJl oMUbdl ji p^ji ^yo Jb N i j£S tJbu L-j 

frU^LC-^f I L_ijU? j j*JU-j 4J>-S/l p-U-j eldLpJlj 4 *SjJ>J\ Lp-jJ _^dl 



^Juill t-*-Jji)l y £jjA>- bS y — 

jl(jj ^J^wj £pLJl s»L& j~*•mAi <iaj j*# 

* 

J~ ijl yt ^JLuJl S*Lp ('gJSJij Ll£J-a fjl-o l (t-^g y S^5o ^s> 

^iU j-JI t y* jJllLoJl jj^#hzJl q~£m ^J! - iy? 

oUjjjLw- L^t -L$-i ^1 a^JI j 4^-Jl j5l£JJ ^jUsrJt 

4jaxj y> jjJalll ^Jb^-a OjLg^i i_...-a 4j| JjJjJl a!sL~o 

5ijiiaJl vjjLta ( JjJ-l 1 i (j-^ ^ y> *lij>Jl AjU^JI ol^-l 

ol jL*Sl JliJl J^UI tuP *~kJI 

^IgJU^J <b>vl> JJ j mmJU , Jl n g l. < t AZaltjl 4 ^j > l>>aJ l 

4jLJj>Jl 5jjjJalJl p_fcjl£jl \jk^at (ji 

i**->LJ1 sJL^j 4 ju?JI p .dll ^y~~* ( Jj U « J j i4**i*jl 

jjiarll ( J^ JjjyO jMmAi 4<jL^J 

jill^JI flklc i/duLi jk\ 1 uU fcu Vl 

VjlSvfl A* ■ .lall QjjZm ^1 jjialil AwaXLsJl v_*Jl~*Vl y 

<Jl£ UJ L^>-jl Ji£J L«l j>-\j 4«t. : iaUj LjsLjJlaI J t^ll^uaJU 

JaaU*J lAPj^Jl lj C-aL>- l$jt 

J JLp l*J V ^! 4*>«Jl UjLopIj Aili^Jl £l 

j\ dj£*S -J^-l J J£ jj^ij i^JUS/lj yb y«Jl y \ji 

oU^I hiJJj cJlJLzSl -l5j t^JLU ,_y9 ^Uaj ^ j~S 

LgJ'}\Swu JjJUJl J*'n*g\\ y~~*S \j ^~S3l ^ yUmA .Jl jlp A^>-^JIj_J| 

pJLxJl oJL^J* ^JLlI ^JLoiJl A?wJ JjJjJLaJI o yA\ L 'jCo .-a l^JUbuj 

. L>- 



IV 


[ < O wkJi ^ oU^ll] 


‘U-JaJl ^3 4-pJl CjLjLvJI oL>- jjJaJl 4~J>j9 j**J>lj j-mJJj U L*5b 

^j^uJaJl <—jI»Lo'VIj jAj A»^JLJl jjJiba {jA 

0 _ f 

tj*jb ^JSLJLj Vj-Aa 11%-L-l U^IS Jj-J <c53 i<C-^3 <Ub -jA L ^>~ JLw>- y»i 

k-S-Lgj jUJl <ul < kP ^JIojj 

^ eQiJl jjy J^ {j# L~>JI oLJl£Jl J5 vJ jt-PJiJl ^*jJl5J 

- JlJl fUaJl 

jl ^Ujjl Jla tiJLJl djjiaJl ^ oljJw LaJLP 

^j^lj-aSfl *Ldl 4 >»jL* cjLi>- Sjlj>Jl 

\zAySji cj^bsMj oIpL^JI ^j^jj ajJLjc q JI 
uuilj^o ASjJ jjl ^1IjSl 0_^tA iH>- ^ ji 

^jjJlJl Jbxjj i< U -g* e jJla Jl jl oJbU*^Jl oLpjdl 

OjjP y* ^5ji jl^iSfl jdw iiafr^La jlS^I 4 -jL>- LijL$J 

a3Uj y -b^Jj ioJjJL>Jl cijjiaj! ^ vi>lpjdl \j\y J^>- 

Aj^LJI L_j j jiaJl ^1 jjia:<JI iJlft jJiJl JUp tLftjJu iJjU» SLpJI jlS 

t ^ ;? kl l k_jl>wbtAJ (JbjiJl ^jA Ipjj LgA *0 jj jJ-a-RJ L&JL>«j ^Jlj 

lljLjL$J l o^wj Ha oL>JLi aJLaj^JI <u>Jl ohJbJl 

.^di ju ji jl>ji ^ "^jsar j,> ^ iu>ji > 

frlaJl 4-i O^j 4»..)all ^ £j j*? -^TJi ‘^>-^1 -bJwaJl 

<J^>- I 5^?-jJl ■ bgJtJ 4ajjJ (_J^5b0 

^ j^dl { * y k>o t5—sbdl ^JLo jjldl 

0^\pLa3 < J5sJ LJ-L-! o jj+&>%a b a iaZ-a oUlj^«Jl {jA 54P 

^ Ha!i) lj ^yl^ll j*_pLjJ! jiab La-Ilf-J 4d,/>Sl*.ll jj^jUa^^La 4^b)j sLtJI 
La^>-J V $ (_^^j AJLJI AaJaiVl ^jA OCvalj 0^jb jJ>*b <U*. ; jgll cjLJNI 



JilSoJlJ jjUJlJ Ji* i jJ\ jiy-^U ai^Jl JUiVl <y ibu 

.5jJS ^1ylj oh5l£ jjjj 

^1Ju 5 ^ypUJl ojj-jiJ Uij ^ywkJl u^UwNl e-L^-l j»JIp J£ ^S>C~~J 
u^Uw'bh ^*s fl j |tJ «<* <l^“3i J-* aL*^*jj e^Ul <j^*i 

JS^ Sjlai Ip ja 

• o Jaj a$*-j 

u-^Ux^Nl jl p^AM ^»Lp jjjjjb ojJL/»l ^JJl VwijjjcJl Ul 
cojLaJI CjIp jJLllt AgAyaJj aJLjLJI oIp yill l _yLp aLaj^AJ aJ| ^yuJaJj 
JulAoJl <w-0j yd\ Ijlft ^yaij {j* JjVl Jlj—Jl jlSj 

"?a*jI>w! S^ljj 2 j??j <—»UwNl S jSsi Nl '.jA UsLJ JJjlU 

£pL* i—>b5 AJfrly *Lji ^yjjb Jap- <y frljNl j) 

^UaiaNl j <ylSLJl cUs-LU "(Principle of Population ) yUbJl 

■ Ji* jl&l oJjjtJ iJLJl ol y . J l ^ ^yLay ^UJl 

. jlSLJl .XJlP ,y iUl^a 4-^.JLA O^Lj Jlia .1 

. jlSLJl :>JiP ^y yC Jl J a jkJl jljlNl yo <^Ja>-jJ • ^ 

. 0JjJL?n-J Jj C—J jJ-aJ| 

<y JyVl” jl Ujl>-j olli^MJl &i$J 4pLgl3l iU^J! 

. oL>Jl Jy pLaJI J^i y« l_pol^j jl |»-gJLp jlSJJl ap' j^>t<<» 

vA 3 

.Jjj \jlU 4JL15 4j.3yaJl olpyJl h b*a -J& 

JS *UJ! JU Sjj^Jl" jl J* &jfry^ yi*JI aU>^JI 
jjkJl Jjj±>- U IjLftj io ^p ^p jl5LJl APjjk^ja ( J>-b ^y 





a)L>J 1 ftJL& £y> JjS/l *y >Jl jlS i'oJjJlp JU-i ^ju Jp 
*U.....Ul J <di>-^Ljl 4 jjaI| J| j~X 4 j^Ip aJ u jJ 

,y. JUJI *>JI ,jS3 £iySll ,> .ylSJl *1 ji)l Js. JUiu 

4jLj| aJ| AJ—JV aJJ^Lo^i J^- pjli p-£>- Ai-i»J>»jl 

• AyJU J l t-J jbfiJl 

jiS^t IfrJU ^IjjVi j jiaj j-~o Aj'I ^A-JaJl ^^PX 

dUis.^i jis tib *jji jt. ilij. gijj^i jtft Jl yi ju obisai 
c-^yj Ji ^jS/l Jp a!»L-j ^isl jjl i —~>*j jl£ ul 
YIjlIujj liij pH\ ^l^S/L t JUJ1 LJj J liUJ 

*Vli» ( J—x3l aJL>u k_jjLaJU^ft <u£s^J}/i (jj~J 

iL>o JU- JjJLiJl ^jjjjb *-Uj ^P tL»Jb»Xj jdl UL* 

oJLcy A -JLoj P jl 3jJi J— J l 

L^i <uSJj Jb-yi JJ jj-S-xJl JlbJl IJL» J-u?j ( _ 5 ^»- aJL>«JI ol jJS 
Jjo t £'*""* Cr" J«aJI aJl^J aJL$ jJI |»L-^Jl <*Uj 

pUL *Ji£j y««<i ^ _ -w dJ pJ JJiJI 

b>*j 4«A^» ^ jUaJl J* 

JL>-jJ| P^jJLJl lis^U-Jl o*li£Jl eAA Joj 4aL<*J ^JlP p^- j t 

I^JUaJ a>w?Ij IjIjT AxJaJl C-5y JLdJ 1 ' jA aJj5j jl ^jj jb ^Ua.uJ (^JJl 
£-* Jalnjl iJlft t (Jl^ji\l jl5jj J jJjLJI 

j-ojJI jl ^gxja l l i—»UtJj*^ll 3 j& 

jl jUaJl J^Jl bi pPjj tLfcSb -uliJl 4 J Oj£jj f-lloJl Jp 

j J^lll Jp 1 Jl j b Ails < ^w? bj cASUyt ^9 4-A^a 

aJLa J5 J 1 tjUJU-js Jbj Jbuj iaJUJI j-—J l <ul jJJL dUJlj 



[^LfjJjjJbl ^1 4 ~«JLp aj jiaj j jkJl] 


V* 


oJL a i—»..-« cJ*t-J jbJaJl J>dl olll^>Jlj c^ULjJ! 

»JLfc ^s> ^gX^JaJl I *1Jia j»-XP (> —«j iLgJ ja 4^>- CjLSI53I 

J>. ^1 iuJUl ^oLJl 

jLyi J>dl ,31 V—ijl fl Jl. fr* ,ft Jlj-s- J_ylp jjklil 4_gJbj^> 4 jL>-| C—>15 

Ij 3^>- Ojj5*^ v_^jj j»li tftlaJJ jl—»| J> 

jt jjJaiJl jjj-Gj* (_jLp j^3fl i3^ *3} 

flj jj jdl flJLijj! ol^i jjjaJ 4-uLS” <J^>- Jlj-J! 

jUi>- 1 i—ii-5 ljj .-v. aj <1)1 v—j><j ( J^x3l <flli>w9 ^4jj"S/ 

Jj^dJ ^QaJl ^ JU-iJl j jj5ij olS3u» 

a* 

. O-b jjiJl 4 j1j JLflj LgJ^o £*4 

^1- obl53l e JU ON till lift ^ ^U-l ^ jJ 
— djl <JU>4 } j>-j u >—j «—jUu'VI ^>lJo jt c*»u j!5 

•<3 \£a J5 ^ l$J j+t2 p- N igjLi-o ilia! liLaj iJLJl ^ ^J 

JiS 1 I obiL$3l jJj 4j^a j*Jl oUSl53l e-Li 4 JLa>- OJi *-LLJJJ 

^>J| ^ j, flfl—.la jS> jjUrll 4 ..^?^3 Lsflbf 

*j~* J5 L$J3V>- iukj 0 .«.--kl l c-jU«i3/l l jjjjb iSji jl 

J^l ^f 1 p-ff’J j~e ^ Zs*u*0 Ij -blji 5JbJj>- l jU>i^i 

.*UJl 

J-P J ^l l l 8 j 5^5J iaJ l cjUdlVl jj-rf (Jb 5 j3l Ijjt 3/ 

Jj.^1 ‘Lftei U53 JjUJI 

4 4*>«Jl olijl53l ii>-^jp flJbcflJlj <—— S jiL) Ijl« 


Gertrude Himmelfarb, Darwin and the Danvinian Revolution (New York: W. W. 
Norton & Company, 1959.) 



y\ 




J5 <y y£l Oj^jj J-*- J^w |*UaJl J^j«j jL^>*L 

tS*^ olyiJl oJLw2>j Jbu ^P cLl)^ jJaJ jl Iu^Uj Uj1j>-I 

£jiS/l j ^jiJi l ^j tjtaJL i]Lw)^>U < u^sa » J 1 \ (j^> <_£? <-jLp j[ 

SJUsfl^Jl Lj ^ wlati 4wj iJapVlj aS - 

*lj»-Sfi JS" JL>-I jl t —*>*j SJLmX»J 1 d L ~ aJ (j! ^J^-l t j^3 l<Ul*i 

f-L-oJl |JLa 4jJj ^.3^Jl jl iw^jXJl J L >W jlJ 4j^JJxoJl 

J *UpVI <J*t JS <y "Jlj^J J*UJ) > -La*J|" Op jli* ^i3l 

•VJ1 ohSl£!l 

iilj^l jl *l5i jSj J^kJO ^JJl ^yuJail tyUUNl ^|JL>W^I j^Uj 'i/ 

^y _^aP jl _^aP 3iJ?j ji _y<ap ^1 j-i-p *J>* JS’ AiU^I 
t^JLdL |*LlalU AjlgjJl <y <LoU U^Svj y>- 4 aJo iijiaj j*— 

’4j~ lj-^» Jjljl lJLft jjP JLJ y>- yU-** 

uU*i jl j-mOP i_UaJ 0) < J-*xHj ?^L>- uUti jl idb i-^waJ SJlSli U 
Ajjiaj ^Uic-I jJU d.. : ..5U jLajjj <jl*j JjLLJI ^j * ( jyiU j;P ^L>- 
l*USl ijiaj j[ :^5lS ^.w.j.Ja.11 ^Uui^l { Js> 

oULjJI Jla aJUp J.P U«p L c> » : .Wtl t^UwVl i J& USyj 
JaJa>Ul —J ( jli Uap ^~P klJl5 lij tUuJaJl 3^yj«Ul 

L^jS/ toJUii v_31JLft>l ^JJbxxJ O^/f oLx^il JJb 

iSjl dliJJ 4 "kilJuVl i3ljaj a)!)U- a.:..J Jap Nj lJIju! 41 

N 4j i-^UnJl 4 jjjaJ| 4j1 j-Jw <jl d ^U 

* < T> j* 'Q* tj! Aj^r- ^ 

,,T * Norman Macbeih, Damin Retried: An Appeal to Reason (Boston: Gambit, 1971), 
pp. 99-100. 



^1 <«*Ip <j jiaj 


VT 


^jaU U I J^La <Jj£j <ji v_^»o ^j?r js^ *^1 * j*^ 

j*J £j -J^o iillA jt { j^>%Ji» jli IA->JI £l 

O \j£a}\ ojji» Ip j4?w i jJ>£j2*M tlJ^M lajl*Ppl ^*1^3 

U j* . JtfUw V p_gj^ £-1^ ^ Lf** l*Lfe J 

*1 J^-i p-J J,Al> ll>«Jj Jj ^ytjJail ^L5 Lk£!> AjCAa 4jI>-I c-lkpl 

JjLJl I^Lto ^JlJI j*Jl iJl o y &I frlaJ 4jjjj*aS\ 

i^U«Aj j io a~-L- 1 <daA> u^jULaJ> JLS'JJ ^>i a jA j* jmjJI 

Darwin and the Darwinian ) 5-jjjljJI SjjiJlj ^jjjb" LgjLS' 

1$j jj-u? ^ V} UJLk* SJtfls oli C—J t j = aJl oN l^Jali I "{Revolution 
«>ljJl <y U! *~± a }\ u-A^fl £lkU ^ <51-1531 vV 1 

? A l^»« o A-Jlitj 4-^-j C->l j jjr C*JL5 La JLLiP la Jjla.:1 

t^iUl Uj-Lj a-Oli <3 *A>-lj e.^ jl i jk~a £jlJ JL>*jj 4j 1 *_>jlaL>^a 

jjljlJl ^y >jjJli Ali jtui pJp ^ycJaJl { ys\jj\ j^3 aJiPj 

.a!>v- jS* ^ f-laJlj <£-illl jL*»j t ^y> ciJLgJl jl 
N £jlj l^j|j>-I {j~3 iJUaaj ^jJLftJU ^UaJ JjcoJL j[ 

(jj J ^jl a »Jl (Sji AlijlL* 

i3llA Oj£j <l>t Jj 5JJJ>*J Aj! Jb *i/ j^wJl J^!**^ 

<—jLnALP’VIj Ajj-J jJl A^PjbU ^- U —U ((—J^Aj) p lawll J>-lj A*J^La Ol jk j 
aJjJ-wJl oloJaJl O^J d>^ v--^>«jj A^JXaIj "oja^LjJI 

AaJ» AyOyJLj l J (^*Jl ^J^aLj) A. l . /l llj oJ^3 

L _yLp ^ jr*** A^«iJl (jj AA^jJl aJL>-IjJI ^j^Jl a^w 

-laJy j! <w^>cJ Lw 2P b^lal J»J j>T-*J L>- 

AjJ^1 J£-Lj j* ivji 0^ <~>*iJ *>{£ w-wajJl 



VT 


[ ^ vr jijJ\ cU’it] 


£A>* L*ajl lAP SxSjj jl ^ 

Jlj^^ll jJ-pJIj (^t_<jl jSy> ^ 5j^Laj s^l») ^t-<Jl 

jl taL>Jl A&j oL^ISsjwVI j\ JboVl 3j2>jj JxaJl 

JaJU^JI j A-*j Ap ^ AJljJL*Jl oL~JjJl 

ebiJ jjJU^Jl JaljjJlj ^JL^Jl 4 -p-JaHj ^jJLJI iaJUJlj 

O^L^aaJlj ^_AjS'J y>*j £_sAj L yJl ol^JjJlj aju>a)I ^AjJlj SJjJiJlj 
*>-)0^t>«-Hj aS^^ (J~?"l Cj* 

4jJ laj 4>t^JU tlo As- 3jj>sl»JI oL5^^l)l oJLA ( J5" j j£z jl <w>«J 

’'•*»« jl jUj^j J*juj LJauSfl J5 £_* JU* 

. (U> LgJLp Juz*j 

«A~>w jl Llj pJ Ail ol 5Ap tijipl A~*ij «A* 

jj *JL5 j * ^Ip (j;lj^- lv«l aajJL^J <AJUAj J* 

^yajj jl Jkz*l\ ^ £-*j t ( ' j^l ij^>- 

Jjj(jP o J Uu < J*&\ jjL C^iLpl li^jjAj CoA> 3^Jws ftjiJa jL 

j^i IJla aSLpVIj iAakaJI ^~£y ^yi u^l>sijVl 

lg-c- ^ li Ai 33^L^^ili jj \h\ jJLp lL-jA>- ^1 aJLJUoJI *AjIj—J cJl &Aa 
aJLpUII J AOPj^Jl 3.-^l._^lL j J L»ja j - A C. L» Afljjjaj 

jl jJU JUaJ ^"jpaJI ^y' 1 JAa jl AiL- aJs>- jji aJLpaJI 
£w?lj lJu>j tSjaiJl oJL^j ^JJLcj L-i OjiaJ (jA^aj ^ A—jj 
^JjAAT ^^Ip SJb^Jl L^ljAs { J^> jl) j[ I^UJI A >uj^ai 

0,1 R. L. Wysong, The Creation-Evolution Controversy. (East Lansing, Ml: Inquiry 
Press, 1976), p.422. 

“** Francis Darwin (cd.), "Letter to Asa Gray." The Life and Letters of Charles Darwin 
(London: John Murray, 1888), Vol. 2, p. 273. 





Vi 


(■ j.Jl\\ <uJb»fc» ^U~Ji j i4xii>b4 ob L wt Sj^Ji 

a?wJ cJjSsJ Ji (j j£i ji jJJlj (_$j j5n)I eil q .. >i^7T j 

. 3j^JL JijJU.a j£* 4jI 4ff-\ j~A> cJj^pi J^al (^yi^JaJi t-jliwjM 
JLaI ^ t iad3 j^aliL V j^S 1 ! j] 4a ; A> <Jl ^ 

J ^ j^ladl e-lpit L ^a>-J£ illai oJjbi^Jl 4*>-jJj;Jl Ljaj^/I 
A^hJl Sa^ jJl U*Vl J* jt JL*J JJb>dl ^ *c**=^! 

L^l ^o C)j&j 4*>J1 oLslijl ^ ^ij^L-jU 

fUaJl J£JS jJ! OJ>JI plj^l ^ji N ^ N J£U oLa^ 

A JL» ji ^jiJl (s-liJ *1 ajoU 4a.)?j (_^t aJu51 

t^^uJail t_jU«zjNl i>c>- eJJL> £jpjJ j ^J j>4 c^^-JLa 

^wa AiaJaiwa Sji JuS'l aLjJs a V JlJUJl ^Js- 
O-ij jt v_^>«j JuJL>- la ; .oj ^jjj5o jt j! Uj ^yW.jJaH l-jUwNI 

Ipjj v^Uw^l t 2^jjb t^iJ ^ tlj^a <uip ^.^aaj ji aaaJ 

^L>-j 4 ,( ^-lli^fl djIjj 'J iA-JaJl AAj J? J (3j^Ldl3Vl o*li£J! ^ 

Ol^Jl Jill uUtliVl j»L5 JL^Jl UlA J^l £jA AjI 

' i £ j >-i 5 jL«j ^jIp <3jid! ^ l 5_^ j! 

ji £jj ji 3J» JJ kZj'j ^-I oJL»JL>Jl Olj-<Jl oJLft 

Cj* J^i 01* jijjlJJ lijjj ‘4^ ^ u? y^i jl cAi 

V L^jjj-^aJl jJLdil ^JlP o^Lj tJ OJb- j 4?1 oUal^Jl 

^ aJx-^Ij ^LJIj jJjJI ji ^ ajN liui jl &U31 iLt lu 
SJjlj olj^a JJ^isi 131 Aji IJLaj 44.w....ia.U jj^*5L^>> 

^jp IfUS’L Aj jiaj j^a laJLc^— o aJLj i j j Jiff ^ 3JLa« j ^5\J ji 

^ jM ciU3j 4>^- ^ v Us;Ni 



[ in-Ul ji ji oUSlJ 


va 


UJ>j ^oJl <_S £lj> L*U>j ^lll )l o <j£j 

i4jjji *L~iLoJl oSf JuS/l iaJaislJl a>-L>- iJllA ^3 pJ 
.JLSt j£ n JLJL }jLJ* AiJ! £» Jbo ^^ij! ^1 

j-lii jjJalJI *tws>jiJ ^jljJt jJ^u J9 ^jS/l <JLfejU 

l$J ^ a* (*•* ^ Vj £-Ji* J£-l» 

*j*Jl \Sjt* ‘ ^ £r* **ji 

sy>rj *j«>Lj| £-~*j *®^ jt~^ 5Jf ut 

toljL-JI JbJuJJ 0 ,» a; kll c-jL>lo'VS ^j^aa JL-Jl ^Jipj oLs^jUJ 

aJI£ AJjIiJl Jj«>J J^kjl 4~J>j3 t£<*i}* 

l^j pjL» oJ5 JL*j Ujj cjjIj jl otaLaiiNt ol5w*^/ 

itL-Jl ejJUJ^J |»jJL *JjJ^* ^ ^^JaJl c^UwNl ^U&l 

. Aj_j jkj' 4 m 3yUJ 4 w<Im«V| frllj o^lp^ 

cr^l J* Ji^ •j 3 '*" 55ljjJl plU jl JJ ^ 

c ywkj| c-jUtIjNI 5Ojjb jt il^Jbu ^*J AjIjJ frV^lj 0L>“JJ>» 

J5 *Jjbs U-9 (JJuSLtdL jJIp ^>U ot jJj t^UJl jSJdb 

^■„L»il v 1 i—AijAJ Lo~9 <1)U >-Jjst ICjL«911aJI eJLA 

jt-^jj Uj& ^Vi iijiVr oL J_^Ji 01 o-ji\ ^jJi 

aJLJL>- J jS*J> j^5vj ji U-^j ^Ji'if I Aijlia c-UJI ‘W’y 

liix>cj iljiSfl *-li <1)^9 k—jjLiLo^ Jij~>- o~J£p IaJ jl ^ Jj 

eJLfc t)Sf jjytJI IJa t ( ' v VUJLJ ^JL»Vl 

oU*-|»li LoJ^jj *jl>- o| t AjjI*J| aaJ&x Jl C^IpI o UK II 


o*> 


Lester i. McCann, Blowing the Whistle on Darwinism, 1986, p. 49. 
Himmdfarb 1959. 



[?L>-jJjjJbl 4 j Jaj j JaJl] 


VI 

^ Ojj>-\ ilii fjb iJhJ {jA Jk>-1 LJjLzj pJ 4 I xaj jjl alX^/l 

pJlp |*15 ^1 a 5 i j^/l A^J>-I y j^JJl ^yuJail lk>- £c-~J> y 

U5~ w>UJl 4jj*Ji}\ A^^yj JDl ^1 Jl ^p-L^-S/I 

i-XUl w»La^jbJl y) l&jLlpLj LfllilSya yt a^ialll ^yp~ L*JLp — <Jl)jj 
j\ "«jlfa” jSVl jlj->*Jl jj * jji>«l£3lj Jtf tl$J JipJ ^Jl 

l*X jl ^1 Aj\ ajJj«Nd3U ^ ^JLpVI 

4jj 5 ii0 4 Pja>w»JI 3 IjVl gJU»l jl ^HylaJl 1 —jU-cli'ill 

j*J 4-Xfl* 1 4>*-i> ^3 1 jJL>- 4)1 (JjjJl ^^>ul3Lj jJLo iJLfej 1 _jiSl 

- (1A) tgI>*«p ^- yg X ? 0 ^£iJf ^Js 3 *JjLJI aSj-Lo \^3 

w>L>lI)N 1 ik—I ^j f-Ls<fli')fl Jbw pIaJI ( Jp jl 

^ ^ 4 jUa> {y* ^X 4 JL.UJ o*-? jj l s<a>^ ,ji*jJl 
cilki ^ ^Jiii cl>lji>-| t Jp ix55 jjjili IJLa jv^i53 t 4^^Ulj 

JUaJI <Jp *i>-lj ,J| j*-$p J 

^1 tfrUaSJl SJil^tH (jl “(Bis ton betularia ) LjN JmJ j jImhJ 
I 4 P y i \jl j^»‘ t^. : kl| k«jj jJalJl a^jP ^U-iU LiJb 

AilJb jJ-3 i jJJl 4X15 L&oljl < j^»» lw if-lXX j3l^o c jJUl 4>jli 
C-)15 iLjUaj^j £y* \1 j j\j iHlA j£j ^J L»JUP ^pLwaJl j^oj Jl 

y> £j£j dliJJ 4>wiJ i jJUl 43wJl5j 44.1a) 4Job^J 4 j?-jL>J| jljJL>jl 

ilftJ-jX jJJl 4»oU ^Ua3Jl 4J#l jaJI *_ /•■»" ^Jl JIj-kll jjp Jg -ll 

£ 

4aj15 pLUsJ l olXl_JJl 3 Jp J5 dUJJ jJJl 4X15 oLtl y}\ olj 

CjL^>-Ij C-S*w?t Uxp j UlXuJl pliaiJl ji}\ 3 JLp ^Ij U.;..> jJUI 

<"> Conrad Hal Waddington, The Strategy of the Genes (London: Allen Unwin, 1957), 
pp. 64-65. 




vv 


[ iuJJI J ^UMl] 


tikiI oLM ja]\ Qh.«I.q.j ^JLJl 4>u*Zj J^ill <Uj 13 o^ll 

OulS^J (JL^ail »LulJ| olilIjiJl C«>r»^glj t J,^»-| 4)_^JLJl 

S^L j U^JJl eLjui e-UaijJl CjLtl jk Jl ^IjLpI jj-a5Uj ‘L>wiaJ'l 

o.aJb»- Jb»-IjJI £^JI IJLa ol tojUl <UJlS ^UpI y 

(J^l A4 jwU- ^ olj«>Jl y l yua&£jd\ |*JUJl 
j! ix** £/ u* ^J 9 ^ ^ -(*' * V * fl* 

.li^lj o**^ ^1 

iw?l>- pUa3jJl 0->L-lljjjJl t_3JL5C <JbuJl IJl&i ^3 LjIj US’ 

V^>«J O(J^ 4 •k’ 4 I frfl l* ^9 3 j y>-jA 0JbJl>- 

J^lyyrjJl JjU I JlkJl * jJb- ^ ^‘UJI ojJUl Jl^JUJl ojUl^ 
O^iJl 4»*jli s-UaJ^jl ot 1 *jj tA * >JJ C^jUw-fl y> \tj >■ ajLipLj 

<W?jjiJl L^>l| j 5 ot ^J -9 O-jL* JL5i 40jJLJl iL- LaJLLP a 3jg - jL*OJ ».-/. K 
IJL^jj til j g -» 4^jLdJ( j ,w»j jjJall ^Ur.-T LaJ^j t ^ISolJ 

I»JIp UJ pj 4 jjL5cJJ Jjt»15jii LgJ - 

<UJli f-Uaij oLily ^ 4j aJIp “U?i*j 0^9 4(JjCLd 4jljjJl 
4 -*jIS oLil ^IJLpI 0*01 j tiiJ JJ 4 jjJJl j»jl5 frlj ^/1 ^J*>- O jUl 

.UUI ojLJii ^1 4p^4j»e>9 0 jUl 

Aj^laJl jZjja |»U j jiaJl j$ y yz>t...ti tjJ&Li LJl? I Jib £_o j 

lyrj ^jaiJlJl jJJjJl L^jl^ (Jl>Jl y frUaijJl A«il Jjai I ijf^jua 

«-Uap| ^*0 pUa9^31 oLiljiJl jy*0 *U>-Vl yj 1 

J$i LS jQ tUlP ,y JS\ Xj* -bVl J3 jjkS\ ot 

JJ^ ^L.^1 Jj aH *Jl <> J* MUjil ^UI>JJ JbLa" JJ ^ 

JL>-t V U <>_.■...«.! c4jjA>- ^e- V ti**jJ j>- ^JLp” ^S> 



<>Jaj j^ladl] 


VA 


IJu j| iAjJj>J1 ^jA aJIp 4?-jJb ^yu-iaJl aJT ^j^zp-Ju 

pLaJI pli25 j\\ aJiI jA Jl la tpUaS^Jl A-iljiJl Jlia ^ A?-JJl 

^ l^ULi pUaSjJl 4-il^dJl 4 jI ^^Ip l j£<M ipb^~Jl ji 

01 ■<_£5jLxj il^p y jl^ jIp Ja3l>clj AJ^>J| l^lJ&al .ijJb- 
UjJJl pI jjJUl A>oli *Ua9j 4*Z\ji {jA y&UaJl (J j>tZ}\ 
• J^kJl lLljA>- ^yip (J-Jj ^Jl •£*>- ^ylp JJ^ 

ia-lijlj <U*»L»Vl 5J^I Ait J^lp 4^-1 j*J (_5 Jl) 1 1—jUnJo^l <l)j 

plJiJl 4. L ~.. L . J IjuJI l£j~* (j—J j^JalJl 4_*pjjU a_SU-^ ll 

A a uJaJ l u_jU? oijLzpl la J-&J t^«Jl ^liaJl ^9 

I j^JaJl jJ, jJ<fl <cl#j L»-a ^^lp aQI AaI>- j^jJl 

4*il*Ul ojJjJl 4 j 1 (_yl^ IJlfc j»j Jl5 4jt ^>-Vl ^JaiJl 

^1 jil 4j l*-J J$]a j ^jAil i»i->jJb-J |»j KU^-Jail v—iLScJl oLLw*J 

£^Jl O^*"**^ (^5* ^iSlj {Jj 

jil^oJI yui^l Ojlj^ iij JbS\ oJl^j ^yl A-j^Jl ^Jj^b 11 

aIia^JIj oUl^s>JI £_LoJj 4^^ 

jJy pd cf* tOlp j ^J^a J L jljLlljVt ^ Ijl>- 

h*5\j Aja-J lj jSj bl tlgJ J-A>“ N Ahj?- C-»UjL 5J |»UJaJl 

4 ^|<uail Aaa^I viJU^ 

A^M*a C«>tW>lj ^ A-.^a. » ( j-a A^l<w ^!->- |j>l 

tl^ia eO>-lj J^3 aJIJuJI ^jlj^Jl ^ j£kS\ ja x tAi ti^Uj 
JliaJ Ailka J—U; ^y l$jjJ oli jJUmJI J5 oS/ j53 

iljit {jA b~^a I^Jp i O^ t5^ oJjJ b ^ftJl *—?J 

cilta ^J| bxs^j blj 1 jUmJ( OjljJi IjLa J^l>- ^ it,p^9 4jwLl 




Oj£*> jJ-L» j*u til A>u I 

Aoj^LiJI j£> ijjijiaJJ A>€^j l(jjC jUjI^U LoIhJs 

^ ‘StfjJl Jl <^>4 U^i UjjL J-Aj ^-r* t/ 

a 1>-^Jj jji-l AP j*J>*j* J^J Jllj to oLj 153J L>lwJs» £x_w 2 j 

^J» oli ciUJU ‘^1 UUW dU-JI jUw> 

0al^J ^jljzU <Ufl^ 1 $jaJ '^■Nj <db>- 

. jut J^JU Aijl^Vl oUJ U\S 

JjdjJl AJtjljjJl U-^>- IjJL&Li £LJJ-jSli 

fj,j>tl —j ioUIaaj 4j_^ 3 oNjiJl jJSj J5 OJlS’ bl tj^IjiJlj 

ILsb c^»L«JaJi ^^Lp Jj-»A?JLi *1 jj Llib j^-SM 

tl$j i)U*>l 5JjL>*ja ^ Jj—<Vl j *Z~£+m IJU ijA *_J^Jl ^ 

^1 jU-b^j aj*JI oLsbsjl ^jS >jJl ^JU j j£S iJJLJiji IaSv&j 

0)1 j tJjSf! f UJl ^ i yiS _^Jl U Jal^ a *\ JLp jJUaaj asUsJI 
tjjjL-dl iJUfc ^ ^1 o* V j ^ 

V ^IjJdl JbJI Ua j! jJ> ‘<3L*j)Mj j^>JI ^ Ua^ o 

*e!^' jj 0i^»-jdl Ar^UJl oLp_^J l *_«,«.. »J 4jwJaJi ^ Jl>-Jj 

^ J^l JL-sOj 1-bo J lAU&l J IL»..^ j^SsJ J J^Ni ^jJajUJ 

Jjj jJLux* oVjjJt *L$lStjj Auuflll O'iljiJi Aj jJill 

o\jj*j jj-J\j tfj\ Cjih tiV- 31 Cfbslfll 

L^jS/ I^Lo Aflgjfa»a3l ^J—-S/l CJjaJj oljJbdlj 

aLi>- { jA>u aUUJI A.L^l-,3 bl 4j»ldi3 ( _ j Ip (Jj^aadlj JL-dl ^ Jal ... J 

tiJDJbj jiJl j A^jlidl aJ15w< 

.jJbJl ^ 4-U 1 



[tU^-jJjjJbt c Jp i Jaj jjJidi] 


A* 


(jfOA^ £\jusa tajjaleSt 
Sufld^Jl ^tagfti V ulusLoj jj] 

CajIjjJI >Laj CauUJI 

jjJlJ J ylSsJl ^ i;>J| lIjLJSU ^yajLop^ 1 )La 

—aJlj (tiysiUaJi JSwJl) Lst-jijijjdl ^^aSUaiJl JS JiU 

£jA 4jI Jji\ dla.J JJ 4^pj| CjLjI^JL is^Ujl (pL^aP-Vl i_4jU?j) 
V AjLLzJI I i-A 44jjJlj JS <uij 5i^Ja)l oJLgj i|»SM j 

1-lP U ULvJ AAjUala jj£l 'if jJl l j~ai llJbl U»Ij liLlisJ 
oLlj jt ,j^“ £ U*2 jjj ^> L . J ajl 4>uL3t) ttUi J l 

<_$* 4«^la^ (cSjjr 9 ^) 4>wJ 4 JL-U 1 JI L^UJl 

oijb ij* l^L>- \Zj l pjIj jla Jt\£s ^1 <L>Jl 

* j>- oUj-j j#j cjLj^JI J^LJ 

Cy* -Ap-Ij"" ifjLllJl Cj{ej+*y>j ^£Jl jM oi |»J~* jaj j£}\ Ja 

OUjln^Jl j J-Aj <_£-iJl jl£Jl jJS>J -V^lSfl £jA fVl 

ja Jalks Vj —>Jl sSy^ 1 ^yajUoiisj 

{jA LllJ CJ J| a^Jl L^Ui- (^9 frljlll l-A-A ^Jla Jbvjj l4jjl<J| 

®ji*J LgjT ja ^e-J\ Jp pL-Sj^ll 

‘Sr^ 4jH-zj jjSouJl J-»JI <1)^3 ^_JI IJl$J 4 .4jj^JI L^UJ15 
^ <^1“ a^ji l^^ji ^jA au ajL a<aj y 

iJ^fl aj-A Umw Jj ^ Cj^ kilims tola./j 

# 

^iJl oljLL Jjlkj M 

v ' ls* f JJUJl aJUi^I j- t y^\ u o>^ <j\ £-* 

jLwj jJS jl ^jja j}\ ^f. fciUJJ i—^JJLwJl c-Uiz^L tti/UjJL y 



A\ 




j\ VrT t$f ‘-r'^’ Lr^ £-» _ 0^-*j <—ajfj Olof j OL-p aJ 
_piJ j^Ip jLjl ^ 43*>j\ SJLibJl jli -j^J t—;^p 

J us* olpjUJl ^ <d v I^JLp *JUd oSf ^Llo 

V .5.AP j ^Jj (JJiJj (_jJl tAO^jl ‘uJaJ'^l oU yM jaj jS 

■ oL^S^dl ^ja 

t yujA oLjJ>- ^ jj^o t < y*Jt ^jIS 3L istfUJI 1 —dJlSjJlj 

^ oijjJl ai^ j J&JJ 40lji {j* olijJ>Jl j j£Sj 

DNA l { jA±>A J <w>wajl oUjj^Jl ot 4 jJwaJl <uAUia 

u~~Jl Igj^a t<u?- C.....J Alh-^-j <kS jdt 4 JUm«>-j 

.IS- bjLS 1 JijJL>«Jl Jjc»- 

oLLaJl jUlil J y>- iijUV l$>-^il ^Jl- 0 ^£iJl (L ^a>0 JLoJ 

& XXJ1 JJ ^ -V\jjS\ J^U ^ SJldt JU-V/I J| 

UJ| ^yc-iajl V UciVl j) Jj * jJt*-LJl 

l-X^Pj tjjJalji aJN 4*fl1-0l 5jJsJl dd./iji Jju t»j <J jJlHj j ^a>rj .S-! 
*blp Ij jj IS>*j Lp j~J?ja oUj^hJI c-dSlt jJ 4.y..y>JI C>>W’l 

I^IAjLmU 4jIjjJI («JlP <JSt* ^9 v^«*l>kjSlt Osd>tJ L» (jLp j+*J i4j|jjJ( 

££jIm4 v_j Jaj S^IjmJI pJtP 

oU j JS*Jl oJl^J <*jLSj ‘V-Jl i-da^Vl 4 -jLS 0>«- ) Pj ^jlll 

. J^-Ldl aJL»_p pUj I otI jjJu *-L»jJL>- d)f 

Jj tajbjf liJUJlSj I \ j~~ J pLT 0} 

( <> ^U»i i l Ja^>jJl) j_5^P ^t-l>-Sltj p-LjS/1 j jljjl j]\ 

^tJLu j Aii J\yj ( _ 5 dl dJ^ll 40>Jl ol» jJU^JI) 



[?L>jJjjJj! C tl* *j Jtaj j 


AT 

£jj Ji Jja^j ja f±>J\ j j •(£-*- J&S i j3\ ohSlSdl 

t 

4j \Zj\Ju 0 j$*j £-&■* CA-»Jl oL$lS3l ( j» 

SjUIj ol>Ulj s^rJ* oU^I d» > ca^kJI 
j«A 4.. * .. > dl oLsjJUJ J oJbJL>Jl oL-j^Jl (_$t — ( _y^~>dl 

i-JUaJl oLLfr Jl>l>- ^jA ^j UL . ») I oL»j— t _y3 ( ./a > d' 

tjjjl^J U*iJl o>U>-l>Ji iLfcw* j j& i£_^dl ^Jl —j 

*i» jjj>- ^ *)i Sj>-LmJi ^^di ^y»-i <j$ y*^> sjLa»j 

^jJl>- <!)} ccJjU-j ^1 ^3l£Jl *iJJS <j;Jb1 4lk*-l^j Jjp*lJ 

jJiajj tj^ydl ^l£Ji 43 j**J S ->'A {j* L^Uj l>-jl>- Oj£> s-AjJl>- oIp yj 
aL wA jj ( JS^ (1)} S^^di 63*^J vL»Ip jilli 6-L*» ASj^o 

<_£ jLSi JjJlidl (jjL^ J lP jJLibj N <u L » l‘ . ") t oLLadl eJL^j 4-^3Ls- 

.-uIpj 4jjJa» JS” jl>u 

< 4 dl V^l Jb 4 ) JL^UJIj U>.ljJI Jd^dl d\ 

4jdb^Jl “CjliSvj ^yj>y\ a.,*.J) v_ijjiaJl <u>-jLdl ^1 ^jJI ^j o . ^:“ j 
dsJU t^bdaJlj ojljsdl 

-bo 1^1 b^U JiJLj tSd&JI Jl JlLUl J^JIj >dl 

4j i SU>JL.JI 4 ) ^jJPjfCj ojlj^dl 4s^j3 j! HjLp oljl*- 

< L»J j3l ijdi Jl>wdl ^5wdl 5 jA f-Ljt ^-Lw^dl ^A.j jt 

1^3 ( 1 ) 1 ^ dj—* ^l.-oJ jt oLb>Ju* » ^si- ( 1)1 jJj 

Sj^/I 0 jjfe ^2^3 lojlJ^di ol>ji ^yj ^JbJwS (3 ^ Jlwo UJl jl 

OIApUj J = j4>cj ^y3 Ijj3 L»J| 5jlJ^dl (1>I tJ ^-1 SjJfeUi C-.J 

4^.4.-a 5j ‘LsL^.-fT 



[ 4*~UI _jOt CjUS'iJ 


Ar 


lDNA jJ Oljjilll <ul>-|jj| .si'.'ij 

i olJt IfriL olIjJcJl oXb vjyuj iaJl>tJJ £-«UJl 

jX\ ol jfl l aU ^3 Owbxj jaaJ 

olpj^Jl ojyfc J-auJ jl JUJI JJ £->■jL>- JI^p —J 

Lfc£ — diJS J jl^JJ iLl® j j £.j J a^jIjjJI oliojpxJl JJ 

J *t5_r>^ J oIp^^JI jt -Jt* {y> UJi 

to . J l J aXu&p- olj-xJ UgJI Jp jjZ ^jiJl lftJL»-j aJL**UiJI Lt'^UiJl 
!Ai I J aJIjJI js* oUjdl U ciJbJl JL^Sl J ^^iiJl 

JL*-b/t J jj^JaJl J y>z~Z ijtt j\ *uJb ol j+aj J u .... « > u oi 

.^1 ^1501 aJUI 

Aia (_j=! _ ^jri Ll* VliJl jJ {jA l jSo ji 

4j^iaiJl wjii <L*il jJl o^Sj! LgjT JLp "^JL^bU frl5Jl ,t oJUJ liljb 

lit j t oi >y» oLiis"! ^ su ^iwji i T .u^vi n s /jXj 

j-*^7 oi »_c*o <U>JI oLjI£JI {jA JIg- pUaJI ^jo ^53 4 j^ jjl cJLgJ 

eJjJ*>Jl jL*-bll jJ ol >y i ij«j oi ji l ljj*t>- I^Jo 4 JlJI i_3j^JaJl 

L g jJg 1 4-^d! £l^ibfb ^jl** ** 

bl <j?- Jjl J| -b jjl olJtJl ji p-ftVl J3 :A-^JaJ| 

.^sM jJ| lltika oi 

4 4lJSfUl olijkJl Jp 4A-vi 9y ( _^ cr kJl i^Ukljbfl Jl jjaJI JLP 

Aa 1^» f-l_)?“i J 0>ljJcJI vl-jJb- b| j! *i>JL>o UJLP U| OjJL>tj Ji A»^3 
0~r J fciu>«; ji <-~>h ^| **^"b j ja 

4japJ- Jj l^j jJo 0->jJb- jik^Jl ajup 5_yLi jJtLa 

>1 ^ cJjl jj-ii J jJo» ji JS" ^Jalw 




[?L>-jljjJbl < ui p jjldl] 


Ai 


olJikll t4iiU<a^ ol^JcJl ftjlA kL>Jo*j jl V (j^3 c<oLL« 

i^jJbhJ o!jJJ y* (oN^L*) 4-Pji ^1 ^jl sLli ^y Iglix^tAj* jvIj yJl 
ajJJLlt y> yJl J-UJl *hs>- (Jij j «—jj Salj^AJ iSij 

.2L»Jl f\fil V 4&gJ I 

(4~^>Jl ojLJt) y-jjJl y Jlio^U JjU pjb j-AJ { _ f A SyikJl 
oIp CjI jjiUl LiJjj iC~JjJl ( j^» <C~aa Aja>J ^y ct>«J tylSUU 

hJvj b Ijjljj 4<uSLjy jl 4«5 b »«S' <U?-jU- ol^-ib 4>wj 

cH 1 o 5 ^ 1 <> v j^ \> kJ| rd l/ 1 ^ *y*k vW 1 

y>j2 &a DM4 4 i L. .., Lrf ^y 4^-»-X>u jl 

Cpb^Jb^o (jjjJl l ^>tJl y ii->Jb*j jl <w*>u IJbJbiJj 

4^l>Jl oU j\juJ\ aJLp 0jAJUJi *j>Jl y IJUJLhJ jZ5\ Jj c41jw <ll>- 
I-Pjb*J ►1^*1 e-Ujl J*jcJ 1 y 3jJ> JjN 4^JJi yjp Jij 4yjw jnH J 

."(Drosophila) S 4 SUJI ilb" Jp 
DM 4 <_£ jy L yL*?- J£ jl <u^>Ji CLwP9 

j j£s5j iC-»\Ju-yj cjIp y aJpUmj j\jij^ii y L JL < 4> 

ybil ^yt> yJ Jlply ^_jjSf Sj^£j> o%JLj y> jbbJLJl 

o^jUw> OliyC» t^l) jblw jlJLLil (G) yjly-j (j4) 

jlx u jj jlJLUi (C) ^j~**y**jtj (T) i(4*^1jl-j 4~**Lh>> 4 jJL>»JI 

jl JbuJ y -(4^w>IJL-j C->Ub- j^l) jj JL ajjJI 
Jajljjj "olJLJjjSJj" j*— 3ijyiJl JLplyll oJL& y ~Cj Gj lTj A 
U^» J5 »—4^l L > yiUl y^JJUl y LJuJ l j^i *IUJJ 


jlpIjaJI JmJLm<jJ IaJ jLLupjJj il*ca jb>^jj»»^ j^>«»Jl ( j M aJ J y- 

."Ve-jyJl 





AO 

J ^jJl- RNA c£jyJl ( j^> Jl J 

Uj^jJ — j-jjJ l Z?AW i£jJl ^ J~>Ji c->UijJUtUl 

RNA \£jjr^\ j jA*> d\ Oj&ij i(T) ^LiJi ^ja *ifjb (£7) J-JjjJI A*® 

oUjWJl IJl" viUjJ tjgdJL. N Sjl>-Ij aJJ aLJL- 

io^Ai n oUl£ Lgjl J^ £?M4 ^jji 1 ^Jl 

aJ^A 5 ^ o^A—L«J 0j&>j (oj»l j) J5 

.(G04j U4>1j CC£/j ^(/j /JCt/j GGA) Ji, aJI=u olJU*^ 

tu^L^Sfl a^JI ^J5w^J ( _^zJ( cjL-jj jJl jS LaJwj jU<ai>-L 

JL &\ji ^-jj! cui i jrJ Ji ocllwjj La»> ^ja a*>JI aJ^U 

Aj^AS Igia ^ Jj£j aJ15vo| ^a Adilya 4~~>-J jlJ 

j*~-i ol o {j* i3b^ ilUjJ ‘oUJJ5 y 

oUjJJJl y3-*J ( J-^>J ULfc Jl AjL^^/lj (A^waVi piajta 

4^JL>6J AjI^jj AjIJ b aJLpUj j~*-> jl ^Ja>u ^Jl OJL>boJl <^jLaJ jc«J| 0 jSL^t 

♦OJ^I Aik^) JI 

a J LJL * J j>-\ oJ- plJjj SJLpIS jJjJLJ A>«-JL> olJlail JL>«j 

SJbMj iJLpli (aJIjI) *UJ| jl (AiL^J) iJl>o^» j] tDNA (_$jJl { jA*j >Jl 
J JLf-ljJl ^jA JL>-lj £jj j s^t <jl Cj!J ail L y»-~J ijl jl 

iJbb IAa JJ «UNL lUafcJl o!JWL DNA OJU aj-JI SJJLlI 
OjiJ jc^i “b-b>Jl JLjJJ l Lg^d ilaJLa aJLiJlJ o !yxb 
JjXlJl ol JU Udjl A«jj ( j,iio> J jfl-^ j N ^5\Jl 

Jo . > ^Lo^/ UjJJ3l ^JbCJ JbJL>Jl JLJJ;l5jJl 1^-3 |»jh 

J pUJ^/ 1 jl AiUi^fl A>t^Jj LtJj olJkJl ij (Jjui 

,S JJ^ js\ 





Jlp jy Ijk SiUI j ol^j UaiJi o!JkJI V 

J^^wjl (j jaSmJ (jl ^SLaJ l^lp ^44 Jj>-iJ (jj^^ 

^T 3 ^ j 3 **^ < j ^- 4 >> ~ J 

J >>-^l t4iJ^J JUj ti-Ul Jl 

^jjJl *i£yr J j&-\j jljJSJ j~ Ju <^ > y >«j j jl oN L>JI 

t^j j ^x-oJl Ja>Jl d»J b u ^UJ ioJLjfj Sib*- J BN A 

L -iL^Jij t4.JaAl.ll oljtflall jj^9 £jj| IJL* 4>bl» <JL>tJUJl Lya.JiSfl p—xl> 
4Jb>«l«Jl <ui>Jl ypT AJjNI jl jji/l '-’’JJ ^1 (J~>Jl 

. Jjjjyi *$£ y> 

JLpI ji y* jiSl jl oJj-1 j oJLpIS illj| jl iiU^j JLp >1 Ao-lj ya 
iL~>- »—--S’y J S j~S l!»1 jJu ^Jb w rf DNA l$jJI ij **-*^Jl 

^1 w jU*>1 c tj;l olJb" J 4Jlj>|1 J AiU^I ol yk y....:7 

J 4>-lj| O J bJ oUJ JJ olJLJJ5 Jl JIpIjS jJu 

\^J >jZjl IjJ Jl 4 a>>jJ pUj! ~jw>dl jl>- ul — 5 pI jiJl jUa] 

TAG GGCATA ) JLJjJ^Jl J L...7 J JjSfl Oji _^J1 J 0 yb 

TAA) Jbjjl J-JLJl ^ r yg r ,4 14 JJ A oJLpli 4iUa[ O^Jj (ACG ATT 
j4apu <u^ L>- oUjJU^a ^JJU j»ij viJJJu_j i(GGG CAT AAC GAT T 

.JUi jJe' yZjy j\ b>U>J t_db>*-« 

ZW/I C)1 Uu\ J*^Jl y* Oj £j 01 

(Jl JrT (>° s&Zj £J>S Sj_p*=Jl 

Jj^' 4^-Ja Jl j^pwJl J->Jl ^»jJl ^JAJ (jt ityjall 

Jp aJUI 0 1 Jkil J.ojC^i 4 JUJI 0 JLft J toJbJL>- 0 jJb JjL>- ^y> 
jb Ji IjSsAJ t<L»...,ia.ll Alijgj A uCL^ j ^jla- >Jl 




AV 


VfjJjJi ou’in] 


5JliJl SykJi 4»wi Il3y- jl Ills’ jlySf! y ^jSfl 3ykji 

y '-abk i y>Jt y jSj t( An ,. lJ l 3 ykJl ^1) 

* 5>UI *-*“ 

JxojJl y 3oljJJ jj sl>j sIjJUkJ yJl 3j~SJl olykJl jj 

l^i jj v*Ji y’iM y jr~J jJ> £ yk.J l 

jjl y Ul yyJl jt istJlUJl bajjJl <JU- y ^JUi ily yJl j5l£Jl 

ykj di y *•,yka A-jL^sS o^Lqj jl yti Jk3 

4juj1 j! y~»l Ij SJjJLi 4 jJL-^>- oUjJLj jt eLapVl y 

yJJlj cyyJl ^IjjJ! y y*dl JJL»w ^Js- v_a>jIj IJLaj ‘1a^pj 

yj ‘^jjk olyJl Jy SjLp jj-io ^ o j-ilJl y £yjl IJLgj OjjJjJ 
chondrodystrophic ) yjyaAJI Ji>Jl <*\yi yUiaJl yJ! oNU- 
y SjJLi OJL>«j ^SU y~*~k yijJl 

k2< jy Syk <>*y» IJa LjLo tyjullj ^yplyill ^*j 

yjyiiJl Ji^Jl SjJLt y ikp-%3 d^^ij ‘oLyJl <_jNT y 

5kjk n dl ^1 4 jL^J! cjI^SU! J~*J SJ y 

Lg^SU 5 -La 4 y LgjI (_ylp L$J[ Ja^ 3yk IJa 

i _ylp *Jy —) jjl*J) —j y JyJl IJa jN lyilwaD 3JLy* 

• *—■jljS/l jy>- ^JJU 4y>^Jl <_j*jjL>wJ1 
y 3yw? oLp y y 5ywill olykit *-+?— £ ^y-I 4->-Lj y 
pIp^L U^l oJlA j jkzJl 4yy jjuy j yja^Jl ixojJi 

jt OyJb LsJLP viiJij taJVl «*l4J y?l>«Jl (_£JUJl jjko <U9 ^Jly 

J^" y y^Jl ^yJl J 3^. w ^all c ^\ykll oJLft 

jSspjl (ULJ y-T £jj Jyy ‘Jy 





AA 


ol -bo oL >0 IJbJL>- \j Oj£j d)f UL*-I oljilall of ^jjial3l 

jS-I ^1 ^y** jjA JilsJbv JlS Aj\ djji ID -o yk J JiaJ 

(Jy>tb of aS^ o . D | ^jJL?- Oj tojJji ^UJ tiJ^/l oJlfc y* 
tjjliaJl ^j Jjj>*ll of ^»Ji Oj jf i£-bLdJl 55 j J! 

,j£*+i jVl ^^ip ( _ y JL<J (_yjl oLjjDl (^Jb*-I of U<ajt jjJtfjj p-Aj 
of oLj-D) Dj>- ^JjL^f O^fcDl a aS s jfj t^ilpj ^j <_) j>*Ij of 
fj^*J &<>V^Jl <bJUhPj I iJl ofj tj^-lJl D(j» w is v j 

•jiM 0 »W of 

of 0 i^JwaJl oljDaJJ 4jU«iJl ^jlDl jf LS” lij 

j** ^jA jJi (jAp - ^*»Ji jj^i j_y ij>»jjjj oij«*j 
UJbP l$l» JS 0 jij 1^jjJL>- i-iLSj oljDaJl 0^j-b>- JLPyoj 

OjiJs J5 Jj 0 jil> (^f jf jf <_£jjj-Dl ^ -OjJb»- 

a JL hIDI L>*J| o ^9 Ojl>o LgJ j+&>~ V l _yJl oljDaJl y» 

Dljil 4 jD Lsl£ o yb oJl5 ^J LkS to j~S <p jam y ijDl < jDJ 

v!jJL>Jj Loxj l^yfljo ol jDa.l l oJla ^pJL£ t|jL>* l Jy A t L* <—? j*-L 3 DJLAj 
A jjJl oLjjDl ^JalwJ ^S3 ^dJLoj tLOlj jJa>^ y L JLJ t_~7jij 

olU u«J L yJl tOlIjikJi O^T IgJ OJbxJ jf c-j>o toLjl ,_y ( j!LDl 
jfj t UoLm>- t ^y (olJ? jJ !) «u>- jJj ^—D I j 4w»*jj J t D I 0*1 jjjcJl 
Op j oJ 1 ^y n itfw t iijJaj jlDLvLllI lj^\>j| 
jjs ID* iiUi^L iiiDl 4 jIp 4y»-JJJ cijj -7 uJjb 

^_yj| ^ -b»-lJ ^yi C*jJLy- D j j£j jf *bf olj-JDl cJu 

toJjJl J^Vlj j^Dl y cDJb- D 4 jf Jb V Jj tjjp ^ 

•o^LoJ^-Vl oLL-p- y ^jwl**<f I 4 ) ( j^~J 4 JUJI oJLa 





A* 


(J^ ^ • j Ju a it oljikJl ot jl aJLa>J| 

^1 *— >j* 1 «-Uol < _ 5 >Jl i}~** oJLaj Lf aS La>- j^$JaJ JLi 

j-/a»il ^ |JL>* l ^ J w » 1*J>* jJu 5Ja.il ^>*3 caJUw*VI 

C — J 0 »ljilaJl ^jJL>- <1)1 SAjSjjj j.JuJI wijlfej JL5 j jJu 

j-^*JJ ^Jldl jdl l^jSf l^laij j£«li 

N tjJUS iyjz *.JJ 5jl SJb*-lj oyaia j 

jdJJi jV j + * 2 y jl jJu 

• (<_£>JI ,jjl£Jl ^»llaj A^li) 4 jj* y ^l£iI IA 4 J 

* * 

cJ j SjI ^1 5£*~Jl p n Jt.L>' Jp-Pj tiJU? M-l>- ysJLaj Lpj> t&Ui 

'Cx?J Jl J' Jl j-Jl 0* 

'wjijlpjJl JJL# (CJjil ^ <^wb»o jl V ^Jl olj^JdJl 

j-gjV 1 jb^Jij I _ LflJl yy jA*Jj tciU.^Jl j < f Uit ( _y)[ 

O^Lwi*Jl t^ywxa.ll ^L-a-Vl 0 -LalpI yu j t^ylajj'i/l 

Uj IJLjLj Ajj ^yj| ^ j JL j» «Jl JjpoJ j^£j £jJ lg...>- t^yJLoJl 

l» 1 — j ^J t jl_^»JJ (Jx^ftJl Oj^Jl y —L-xj <4 jU£JI <j 

c-l^>-l ^ a~J> y o^Jw? oljJu ^<wj oL>- aJISCs^ JiU- jL-J| 

A-jlSCa^ Nj 11—Mr* «Uitpf IgjSf i^_oJlJ jjjJl ( j-» |JL>- o^Jwa 

^yLv>*j| ^»L jjj L^Jj^Jl Jjfci lJl A^jl jJ-C r Olj^g l J 0 L> 

-wll j^^j (jjjJl jiJi ^^ 57 ?“ <_ 5 ® olj-jilJ A>wj ^mJI 

-Z>M4 ^jjJI 

(JLJL J^ju Ula>>4 llilla L>Uaj olijiJaJl U-ULP ^_slIjJl ^ 

oljjftJaJJ ejLdJl ^jlxJl j^» jJJ jj ^aJLp SjL J> jIjT jy$> Alau>-^La l j£*J 

/^Io-qJI y IaJLJI aJjLLJI ^Jaj Ujp^ ,A3 j j*a 0j& A-^-liU 




[?L>*jjL:)l] 


< 1 * 


oljdial 4 *£UjfCj jS*-\ JL*»Lj 01 <_$}} cJy'-f ol 01 ^-^i 

SjL-** ^yl! jljiaJl 4jL^P 4 hj*X£La bj\~~M (JJ>kZj ji Ia£ 

' Jl J* £>>h dr 4 JdL^ 

lijLgJ*- J£ lXaL^jf-1 ^y oj^>wJl LtA>*Ji oil* Iw j 

Oljila 4 >«^o Ojj£j ^yJl 4^jt*Jl l/>L>Jl oJla ^jA j^aJCj IAqJ! 

^UJI Jl*>Jl d\s lil jZ) i r ^\ J* VJ**- J5w Ol Ji 5i jJia 

j~* Loljjl 3j j^OjJl tof-LiSO J*ju L u * -i> 

UL^U- J ol>yi ciJb- lil JUL ^‘l^s ^J ifctf 

oUl^Uil ji i jA>_ j^1? <y iaJL-UiJI 

jJ 4ji tfcllU^/l uP J^Aj jl 4 j jZa 

.^yoJl j^jJl 4 ^>-jA ^y O j+j 0^ tj^ij-f 

4^L>J| oh ~>J l jlo*-l <bL jjJalll jJjja ^jAjj wUS £_jj 

iJUJl oijfc ^y ^J>S i43^L^JI 4 j>wJ jj ;jk 3Jb-lj l jdlall yzS 

: ( _g J auJ l ^j llil iJ 

j«^3l vi<iA>«j Ldi AijOl ji ^al^M j*P 4 j Jtw a J l ^ Vji 

4i.O>»^Jl 4j^\iJl oU jjj L ..> J I ^ ^1 (Jj-9j *Aj>-1j oT ^y oU^UaJl y> 

ij,j>^i 1 JL*j SJ^Ij 4 JL 0 ol j-j£ OJb-J Ljlp I 4 IP oJLSdH ^Zj ^yJl- 
:iJ fc >Vi>JI ^a Ul*J { jx >jLo yi ~L*j-p *^j 43 1J 4>m^ 

Jju oJj>- 1 J oljJtlll OjJL^-" I^S/I ( _ 5 1 p JjVl t yaZj -I 

aII»- d j ^xiJl dl3S iiJaj y* y~?~ U-a jj>iXa j-ap ^ (_$>>-Sfl 

J-Jp jj>oJl j . A w l l ol Ji t4lall ^ Ja5 iluL^a 

^ J~*i t^l tjS\ AjStj ^J L w Jl oLJ U j J l 0 ^ \*Jaj jaj Jsl5 
.|*Ual]| ^ <wAj;P OjIjiU -i J Ojljj 



[ Jl oLJ^l] 


A\ 


(jljJaJl olJl y < *y>-LLs *-1 jj ^yliJl _^jjb..-.ll ^yPJb “' 

OLJLjJIj j-llil \mm~S jJl ^ oljJu A^Zj J jjajl (_£jJ 

J-9 ^ylp jl^-P“ *LSj A. U>w . a jj^U«.mJ| iJLft 

^■- Lw j dA5w-a ja\sj j U_-olj>Jl y» JS ^ 4 .0.—- •> » j-Aj JLkj SUJl 

.jl^JaJl jl^>Jl 

<_$>- L^l cs® yJif' (^1 *1ji CJDl —£ 

ljj..<^p C-J jSj U a£j^z> Jjj-Sf! oJl* C—pj t4JJU<aJL Oj^iaJ Jli 
L$—oi £-i>o jl (Ji* (^1 *\j r5*t ^;la:...7 V ^w?l jj t1jl>-lj 
jV $ 4jtil>«,* <u>* t-ZjLilS’ ^ 4 jJ y ol)jC> 1*jjJaj Jbu L—P bj£jj 

jj^LaJli (CJjJl di ^ ^L>*J iLalSvJl 3JL>“jJl 

oJLa» e yk> j aJIaIt-I ^—AC'LAj LjJLLPj iljLia j^£j *V (JPjaJI 
oJLa« CjI \jj^a} y »tjloJl j^jaJl J*A>- y> "ioLglJl ( ^-xJl ' y* JLs-lj fr^>- 

yjldJ O^UlS-l 4^-ljj Li ^3 l 4olfJl ^xJl" y> (_£J>-Vl 

(1) yj jL:ll jlS^Jj ( JJL*JLj t ^kl lj aJL^www i * LgJLc^j L^ ajL^J^UI y* 

{ y < U .ft * .,wa ALjtfi> J5 j^3 4o-L>- aJL>- LolJb aJL>- (J y>CZ Ail 

bjOijS'ji~Jlj y^yr j^rj d?jS j^Ji p—SlyJl J^») aJU- <jl 

4ol.XJl <vJL>«JI ^yi| La 4Aj jhj i_«A Ji l .x (Lftj-jpj t-\j*XZ>d\ Q;lJLI q«^LJ1 j 

£_JaJb t ,l AJUlS' oJLs-j yj£j " y jLi'ill I4J AiiL^® oL>- y IjLJj 

(j» 4i^3 a15^ I-La i£jZj tjL>Jl y* JlS'IxJI I-La iu-» 

s 

j a <4 1 1 ^aL- 4 A~mO UmSjIj l^ * »a JS oIm4xJI 0-L^J 

bH\ y>- £-ki~J jJ ^L-i ( _ y JLp Jii—- Lio jl 

4oJb-nj! lo>-jJJ^lil aLi^Ijj j}j L^--J y **JLlz£s i jl 




[?U-p! S yJLfr ijiai JjiaJlJ 


y» OJL>*jI jj> LgjbjJ>- jl p-C'jJl 0^5 o-LJ-i 

. Lia A (J^jAa j,S> j*-Pj ol l»4*l l ft*XA c Jj£z} l g «- tf I 
JtA>- y° ^JLil ^yJuJail u-iUoiNl j ji ijjladl «W>yiiJ Us jj 

lib *> cj-'j jjt J J 1,/-^ j-’Lr 5 ' 1 J Vr- 1 . 5 > UI 

a_^~a ii>-_^>tlijpu ^ ^ -b* 1 *(j*^ f\y ijl £y ir° ‘Jj®*-^ 

tJjuJL jcjtJjj pJ^\-o ( J^JL <\JLjkj j_^k lij "^1 A »&a jf' Oj£j 

* t 4 

y* %J> ^ ^ f*A* (>* N-b ,>• i)l { ji> 

£u3jI^Jl *01j~>sJJ JL AA j«P li^ L iijjAp <J^>* yA 

ktSlkj p-bt ^-Jal —i 'i/ AjN ^y^JaJl t_jL>oNi 4k-*1_jj j1j^>Jl ji 
LaUw ^-s<io IJLSI^j t^jjSj ^bj- ^ l a .l > - JUs jjp oJal l 

-l-Ljl 5JL£>Jl oL>Jl vliJLxj N j^kJl Olft jjjIL-* <L)t 

OjJb- ye- ii>l—ll cjV jkJ\ j| <-<lXjjA ja\ jj ^yS <1)^11 U 
0 jUf Oj £j 0>l \jHa \I ye 'IA\A iil)jJUl J&-\j k~JJ olj-fliaJl 

•ilk ye cJJLfilj t(pjL>Jl) ^ oil jJcJI jlof-Nl yy-> k>-b 

5^3 4*JaAj pUApI (JjULv y£\ Oil^~o!l 

iJLa kU- |> JLp tLgJ o.L a.<aj o_LJL>- * ailkj 5iLkJ 4 >*Oj 

ye *J^£ £-Zj±5 il 1 ( _ j pIlJI jLgJ>Ji L^L>- ^ vli»L>o yjS/1 

pLl>- o1 jm lJ JLp SjJLaJL UjLgj>- L^>Jl 

o»lI^JcJI ajjU»4 ye ^LJl y£^J tiUij l . jIj-o—Ij 

i jlij^o^L jJ»jJl ^S’ SjJLaJL —r* ojL-j j-iilj Lj^Jl o| 

A>y£jj to—a OiU- j£ Jt_jJL^J ^ 

ijLwj^/V uL4^Jl 0 jJLj oli oJjJUlM L ySLS\ jk otjLJ 

0 

4j)liaj L y oJbJL>- o>1jJS y jj (jk- JLoaj oLpJ! Jy 



[ J jij Jl ^U^l] 


ir 

jl yw? taJbJL>Jl oJbSi oUxJ ^ .kS cj aJL*j*J ^y^LuJl 

tU LpjJ oljii? ^ ^jpLaJI cj IoJLa 

J c y(C~»j tjL>- LiJj Jjdl oJLaJI CjI jikll oJla 
jLf>«JLJ AjtfJg^Jl <*<pLJl DNA <Sjy$\ Js^-b 5 yJj* 

Ijla JS' ij j*j ^-^1 ^y 4-pb*Jl oLbw^^U 4 jLUjJIj ^jpIlaJI 
Cj\jJu li yj ^j tbjL>* Jb i?U>JJ U b>-y*j> CjI y UaJl eJlA J^3 
AiiUflja OJbtJ jl V - ijs***j» oljJu Jrf— ‘Lilia 

p I 

iojiaJl o!jiiaJI li} Upjj JxJ j~*j Ig—J t-UJj ,y> jl 

f-bji bj l ^JUl L^l>Jl l^j < _ 5 ^JI JLL j jbil l ^Ajja J j y 

L^l>Jl y cIjJL> tJ ^Jl JJLIJ ^ toL^j^JJlj bji^Jl JuJ> 4y jJl jl*^* 

j *-* (Jl JJ-^b Jl J-* 3 Wb 

!L> <jijj}aj p Ji ^ll iilpjlj 

LJjlxUl 

v_jjL>ilJl y jl yZ~ rfL jUjjw-j jbb jaj A^laJl Lloj jl 

oljJcJl i£y—~* tJL l S cu J Jbw» |_y <Ljjj jbj ^1 

JLp lJL>- bci» Uial bj^Jl -A*J iCjI jikll IfJ jl JUj 

U5 ieLpJl ^ lybJ £y-l IyM Jl J_y?- f\y J_p*J f ^ 

SS^AS J} L^jjU ^>rju *<us>JI objl^Jl ^y* /.vo Ji^J Lgjt 

, S’jS” <cJajo L^Ujj J^JLj ^Jbu JLs b jap jlS jj UU t^U 

c->*j Jaj J bj apL-< c—* J *y j-^ y^ Jl ^y* 

1^^>-1 obil5 4 j1 y* JT^i b jy^J ‘b <Aj Jsj a 

•>T £y Jl cJ_p«J J5 k-r^ J jl IJ -bj-!Aj jJ ( j& 



[?L>- jijj xf cJp ij Jai jjh'll) 




^1- "(Escherichia coli ) jS L j£J' JjL»w jl 

0^ *('**' * j a "' *) Y * JS aJL^ L$j 

4ajlL> jlS^i c/il^L-Jl ^Uil {j* J ^ 

^l_L>«JU*lj I gJLJa J pj iJbtJl iuNjU^JI olla ^ 

i—44 j ^5jJl jj-w-jjJl e _^ : .N.J l i _ s A oljxiail aJlfc 0} jJj^jsJIj tS i jJS oljjiaJ 

A-i-PxJl oljJLajU (JIaIj 4jjiS/l otf jji 4j>-l jJ ^lll oljJL>cJl 

JbJL*Jl ^»ui APLa ^1 tlj^l£Jl yt oJl& JlJ 

‘UjL- 1*5j ^_-Jl>Jl ^U- i>-li*JI otalJuJl 

Jj iSaj-b**Jl J 0 jjt~a}\ olyslaJl 4^ JbJLp- L j£j pjj J IjLj 

.t^£J1 pijjl i _ r A j y» SJbJbj- o'y^L- y* diJbhu (jj-Ul 
t L'. j^.j ^ jl£* y (<uApxJI 3JL^-j <u>Jl oLjISvJI) Jb»-1 

^yljj Jj^oj r UBNl iSjjiai L y&j 

^SU~>Ji yz*j ^JaZ- J ^ Aj j«/j *Jl oUjyjJl u^J#I*-l s-Uil jJL^5i 

4 Jj»»S3l UjJJJ ^ ^ J->- Jl J J>*J jl 


4jj i yJjj> ^jfi> o jLp 1-La cU^ll oJLa ^LjJ Ia-VpI—j 

t g-s tf* < AjPji olpj^j>ta £-»jl ^ JUo i^tyr j j£-* 

{j* oUo j-A oJb-!j ^JS j 

SjASj ^W»S/1 ^Lj^Sfl oIa J JtijJ ‘1^*1 U<XaJ>- T i V 

J5 iaii |Jb-lJ lL^ iiL* jl ^Sll I jJc]\ 'J* IjJS 

(*^i 5-P^iJl olpjA^aJl jj ^j?J-i o jLau 5jp^1 olp 

# 

J i')l\*& IJL^jj 1-^-* Olft-Lj frbj l^>-li| 

t«uipLi; ^ 1 »JL>-lj 3 yb 

jjjLsm. ( ^wil jl j£i*j J-fc t J-ojuJ| ^ iaii 5JL>-1 j 3 yb cL)JL>J l»JLJj 


aaJs»j J—iJ jl jjJj jl 3^vojiJl aJl>* aJ ^Jalwl 




[ VaH oU^fi] 




a^>J! JLwo il i ( \ i >twSSf I jj-b L ^iyj d)1 S ^J a lw 
Uxpj tjj*m£ll pijH CJ^ L>° 


J^P *>0 ft* v— J* lJI iJ^p^d - *-a 1i» u> d)^£* plkpl pJ 

o-JLgJ A*jli* SjjpoJl a^~*->«Jl O^yJ^l i Aft. * . ^il l L^»*Jl a-bg-1 — 

pj ^yJI So^Sfl ji oLJj-OI o^tlj tiSLJl oUjSUI 


£jU pjjj[ ^ jl&dl { J^A> ^ ^jA l£*0^Uo*l 

pjji[ Ijj IjLgJ Mj~+s>%}\ jjj J^y oljj ji t 

t Jjx5siJ A*jU* <w~mIS’I <u| <^1 l jLa>Jl pjjj] Jl* <-S^y OjyjiJl 


<cia*-^La (_$JJl ^jj jj-JtJ (_y> ooljyill sAa 

OjLpJ^JI ft J U-P pJfrJ p-P-b ^JUlj yJl £yJl (J-* ^lyl ^ 

^y AbyJl oljJcJI i—j <iol>Jl <-i!)li>-'b/l j} toMt)LJlj 

Jl»— ao^JI e^UJi ^Jlw j_yJl £W/4 aU L > t y* aaIip^JI 

yb SjIpJj if-l^laj'Vlj tA>-IJ^/!j io jJt^ai\ >lj^-S/l pLJijl 

t<u»Jl Lt)UJl J5 y Lwta d)l A j ^Jg d->!J->-i 

t _ ? J[ {Jjs*l£ d)l £j£a j N «jj^>«J 1 <jl ^JaZw IAa 

jjlaJl J^ijA I fc - l p yJl ioLLjJI eJ^> J '^K>- y J j-y- 

S(1)1 AcJ^b IJl^J i Jt*-^ jl—a ^ylp jjlalJl 

4 


aJjjjI-01 j... t mA i ^S L^ » ^y ^.1 j 

oil* jl-L# 1 _jJLp — UU oLjISUI ^Ijjl jiS^I jl Aa-a?*J j jlai l l 
<uL kULJ j k_-~>»jj £lJj^i <j—*—■* jy**-* — Aw^ujl 

lip jj Ijl jiz*j>\j t"i- r JL>- ^ja" olpyJ ^ya^B-lil -la?-^ ol ^ 

0 jJtMail olpjlJI (1)1 £lEl*»l l-X>* > w^>wa J l v-Jl>Jl j-o" 



LaIp Jj Jiaj 


jl£j| JL£ (JJjJl ot v.i ^2‘^U tjJsjJl < *JIaP' J \'jj> O; 

• ( ' ^CjLJI pJLp_j 01 pJlp ( _ 5 z)l oljjftkXJ 4jjjJaJ 

IfcU yjl vJ> ,>• SAi oJtf Uj 

A j > *.. T . » a j~S ol j*—..J oljiDl v_Jjkj»cJ Ljj oSLj OjLo lOjl^lJl 
*—-»jL>tJl oj-* ^5 ^) L$jjJ ^ o. ’ Jl j ojis jSifi 

i(> 0 * * *) JsUw 5 JL>j! jjp+j <J-L*>> SjLjJ <j“^l ^IJLsw-»i 

1.1a ji ^jUUI j1J\J cJjbwj alJI ^ 1 .Lgjj 

!i^J I J J* UJ yu Ji 

i<>-jjJl oJ-& Jj I tS'j** oJ>L j jj t jj\ali j! ^jA jli 

Oj^l»i Ak j ^Jl A^iUJl aAjS (£j~* j*-\ ij*- Jli {jj\ j*-J 

oj^> ju>JI cjUjLSnJI J> ji Jap-Jj t Ji ! ry> UL*5^ aLU olJ o 
L bj^gJ?j a jLw> 1*1^1 ji 4>o-l IgJ 5 j>-Ip ok^..l.>- oJlS" 
■i*A*Jl IJ^J \^gjj*j Jju A9jL>- oljJi olj AjLS J Lijj pj j c4jJL>«^s 

.01 >yi ^ aJ ^ ^ jji 

jJJl oLlj jjL» Cj -ijj ^ J~A> *iJJi Jp 5J^Lp 

ajLjJI jL^-I r Jj^ 1 **■=» J Ait j* > ^ f A j*U a$5U)I oLS Jp 
Ajj^S^k 1 «Jj 4^JLM SjLjJ La jloM AJliJl <>yd Jl <■ ^aJLJI ^JJUai] 

y~>r (T" *) *Aa^ ^Ual*^l *(1**^) 4jjJ j^-lJl iJLP \a.*>jla i_jLJDl p-LLj 

A<^AP L^W)I aJ^LJ! j£S 40 j*J> (T 0) Jl ytJJk ^JLP Ja^jLo JJLi ji 
jj**! 4 -jLiJJI jAmJI iJtP Ja«.u2«jUj pJ aJUJI aj^>»i 31 toJloj 
<£>*>• j^" ti' jj i^JLJL aJ^LJI o^i j*j ii(oi) JI (Tl) 


*“' Pierrc*Poui Grassi, Evolution of Living Organisms (New York: Academic Press, 
1977), p. 202. 







jjilJl ^J-P 5jAdJl >—l■»,?.>• jLzp-'ifl 0>«yj 

j ^iijl ^UwML JaJ jA jA LJ ijl j£j ol»L>c—"b/l jiSl jt jjU 

t.Ajjl^Jl t<Ldl*Jl S*USj| jjAJJ ^ U 1 - f 

•° Jl&Jl j* 

^oo^aJl urt/rttitf 

£j* Jl ty~ jj ir 0 ol pjLcJi y jl J-*j 
<JiJ> j* b^*-* bj <jJ “ J J J[ 5j-^>- Ajb>- ^ Jjaxl)! 

01 A35jj^JI olJkJl JLp IJUp JJ toi^Jwail dlJhH 

J±J l5^ >*“J-* JbxJ OjJl 4jlJb J ^1 o3_p -ja Cols' 

£tJihll u->jl>*J JtA>- ^ ^^>-1 °J* JjC» jj.lL* {jA (^» > \ r 0 ~ \ A i A) 
^fl3loa>- JL3 JjJ i£^ OlS^ cCjIjIjJI J^- ^JaJLxll 

olJ ap jy .—<Jl gljVlj a> Jl oboJl [Sj* 

|») AA1 ^Ip '.{Oenothera lamarckiana) aJLoJI £«jl Sys >j 

i"c#lJkJl" L*t 5JbJL>Jl JL^-Sfl J oL>*i Lio jjl olj-JcJl ftjlfti 

LiJ*lj lljjjS ~Ca _J L$jLT ^P 4aIi>^ CjUI j*A- jj^la jt 

£]J^ JJ4& j! *£*]? Jj.r^ 1 cAyk t^I cM v>° 

pJ Jl LfJ s-iJ^A Ai«i^- ojjfcj ijj-jVl 6 j : ~J3i jl aJLJ> Lp ji 

viUS JS\ J >-T jlj->- Jl vj5 J J J>%j Jai Jap-^U 

*—AjLfw ^ljIo ^l j j »w »L oJb Jt>- AjjJu Aj Jaii jfj j>-jA 

pJj Aj^laJl oJJ lija CjJL>o o olJkJl ColS* lUI 
Uj toc»lI JlaJl eJLft Jp jJw» J>\ <£y* ^^u-iail i^jUxo^I 


Rifkin 1984. 



Aj Jaj jjiaxJl] 


iU-^l jj LJp oUaJiJl pJJ iJlgJj- 4 (^JLpS| J 0 jU» o jS wJI OlJkJl jl 

O^ljLjdj 4 j^>-I pUapl «Jp 

Jp l$jliL iJl5>Ulj 10 i^j3l olJiaJl yS> 4-jJl oLul^jl 

j >-T J} < _ 5 >- ^ oVj^xJl oi Uj U<3jIj toL^Jl Jj 

ojj0)Ji Ml 4o j5sa) 1 OjUhJ LaJa o^jCJl o!I Jkjl oJLpU-^j 
y> J y*A 5JU- J ^Jl £jSll oJl* y> illoSl! ob) LiJsL^aj oi 

J *(_$•* Jl 

tJlii»S/l J j^l aT .-* j\ £jiVl ^*Ap ‘jJ <jp 

J* UjU J» jj cp ?SUJI JLi Jp *UJl ^ oJ aj 

t^l^jVf jjp cljJL >«j 4j^*i O'! Jl? 4 p»wj 4*>*Jl £ljS/l J5" 

.AjL^JI 'ol Jk)l'' ojaj ^p ^Jb JJSj 44 j LJ UJs» 

Jkj ,_jl DNA ijj jJl Ju^Jl J oi jdl £*J? Ow?l j» jJIj 
^ .«^>J l (_$JLl o U JL~ J l ^j-o lUUj «Uj^jjLo "olJklf Ijp 

J OoJL>- L Jl oljjklll | *_»j liilL* OjIS Jj ji (_£J> 4 j d)I 10 Jj 
S jjftJ J iUd^Jl k*JQj ji OjycoJl ^_w?l 51ljJl ^JLp 

ol jJC <±jJL>- 4 jjL»«j Ifclp jJ ^yXJl A-jjbwftJl £_^JI 

oJbJ| n j "(translocations) Jl»Sll ^-Ju" 0^1 IJp jJJaj 

.'(deletions) 

oi j>\» "(Lymantria dispar) JI 4ip" 4 _ J ^—J i-ily oN^>L- 

4j1j^J| Jpj l)IJ p«Jl ^P ^^uaLiO^-l ojl 44x3b>^ ijljibj- J»Lp y* 
jtfil^a>Jl oi (|» N ^ 0A~ N AVA) OJLtQ j J^y- jl ^jLoJVl 
5 J~cmJI ^ajL^aiJl oJ-A jr~ ^ l »JbJb>Jl JL^-S/I Jl oJLSijl 

tjUy L^J y»Vl Ioa J ^JLi ojl-wjJ j^- 01 Nl iJjo 



^USl] 


j£3\ ii-ipl k-APLa£ SJ j_pi*JJ ^yd jl 

CjLjUjJI o j_& {Jj>Cj p-I ‘OLoUjj Jl J yCc] oL>ii J j5j l^jjJ 
•oolJlaJl y aIjIa oljAJ 4^>wJ clJJSj coLjJj Jl pj 
1 j*Ji3 j v illiJj AaPJL* j*P CjUIpj^I oJUb jl SjIjjJI pLqJp JL>-^ ^_JaJL 

vl iAij L^j tljj>- a^Lm>- _5 "ji oU yj Jjl JSo^l iM It 

.SL>JI -L3 Jp 4->Jl £lj\/l *Uj <*p y JJjL AdJaJl 

Lj^P gd-j pJ oljiUl k-Jjl>J 0i 43 jC^w^l ^jdl k—*j~*Jl 
olJkJl jl -b>-j UUJ Jp J kJbJL>- Jb>-Ij *j-U 

j~~^ jt ^ V-b Ijt jt l jl yd*L UtLj aJI yLs- v_ yd 

. yX>j jU> jjaJJ OjJ^- J ti^Jl oLJVl 

Jp JU^ >j jjiaJl C)i 3 Jo c JJg oluJlj 

jjllj 4 > mJ jjiaJl (^Juj^J JjU! J j}\ 3 JkJJi 

p-fJ^AP pJ j c(^ A l 0— \ A*\*\)0L>-j^» cJl& J <L*f jJU 

k_JL^aJl Oj-i>- p-p jj -ULjj'b/l s^IpI 3JUj 

pJ *X2 j i|» \ A A * ^lp k _AuaJ^»J l pL-At^ll frUll oU y*y J ^£j| { yj 

<l)Vlj ‘^^JjJI 3 *a*iJIj £jJl J v-J UtfJ i toLLjjJ jjjJI 

AJl^aNl OjpUa jj* £jJl J^b 3wl*lJJ jJuao j£\ (1)1 pJLuj 

J^-b -UlJjNl oilpj" Uaji IJp jJLkr ;"3JL|JL>- y\ g\£)f ajl>JI 
i»lJjNl oilpl jl t"(intrachromosomal recombination ) ^j~*yjjS 

* {*>->*J ^ 

olpjiiJl (_m«i { jA oljilaJl oAa <l)| 

ilasU^Jl ^y iaJs>j aJ J5j i<ik^ *~~T C^LlI a^-Jj ki^Jl^J 
t > i yy J J~y J (j} jl V Ljg-^SvJ 0jlj3 



^1 <y*Xe> *jjisu 


> * • 


jl jaZ^h I .r*j 4~>Jl ^JbJ j ^lljl jld 

^jip 0jla-—U j\ JJlalJl JjL>vJ JlP- 4 jI 4JU>Jl oLJjjJl J5 jf^iaJJ 

jJ 5 jjj^ r^aJl iw*L.\/l £^JI ol^Ul JfrLalj ^ £^dl 

jttScll i—>jl>*j c~^ Is J5j tS^ii jlm £^Jl lift 

^1 Jl J-^JO JJ^ Oi-J'* ^ 4 jiJJ^ *l/ 

oLtJI juS ^jJLp ^LcJl ^Jai>J i^J-Asl oUlJ j oUj*>- ^-Ixjl ^1 <_$jjj 

( j*j JaL>- <ul jbJl lift ^ *W Ua>- ^«Sl jl i«j^S" 4 JL*-Aj 

jl oUiiJl ^v) t H j^Vl jl jVl j ^-iiS/1 

tjiSl Id j^e> oLij ijiSl UJU- jJG o^jLj ;jUSl LA~j 4>-l>0 

SjJJiJ! I^JiS^ jJaI ciUJb l^LJ tji5l SjS jjIj 

jl jJ-iuwj ot^JI ^ jl^1 ^iS?l olft AjjJajJl 

^^Jl oLi^aJl iajid jjjll>«j ( j = q« IL»Jl jl *_a-—J l £->■^jj iSJLjJa o Jjd 

AjjIxAj t#j t4j^U^Idl t—->lw*V (_$oii^ll j jJUUwj jJLJ 

^Uaj^Jl 5jlj_^Jl jJIp \Sji *£j«IgJ 
oN^Ul J ciiao ^l oL—^Jl jl <^y * * t~\^ \ r> 

^ oL>Jl ^jJU- SjJLaJI ^ ( juidj apw>Ij bj j^-aj lg~>-Li=> JLd A^-IjJI 
>—djg) ^j^/l el* ^**1 jl iAjjuJaJl i_i jj\a}\ 

^9 el^J aJL$ 3I Sj-Liil jXj 

t^jjd ^i^Vi oift j^jp^j ^j^px wj i jSf i«u>Ji j-j jij-a^'Ni 
l^jJl^o siJLJJbj t^wjLSsJl ^jJLp l^JjJLd jtl^j C...g.l->- ^Jl A.m^lall 
. I ^Uj ^ ejLwdJl olij-iJJ Jil iajLLa 0>ljj 
^Dl 4PLJl ^jatej jJuj ol^HaJ! jl ^jm\jS»- J>.l 



[ J Vt* 


\»1 

j»LlalJD ojJcuJl SjJLill ijJL>- ^ ^ 

oLUaJ! Jjc>*j tjjia-JI ^ ”U,Ua» H N 1 $j50 iu^ 

<L[j£ jaJI <U—Jl (J Jp- fj^ 3 Jji (j^a £jiJ <L)l>Jl 

C^L5jJL-J c-L^aPI JUiil a)1?^L**1 j jialjI oLdT^j jS\ o) 

4j}j j\aj ^ LlJ Ls^^Ji—- J ^£3 L>- oJlnd lUL 5 y Ifelp ijJLlaj 

iU>ujJU jl ll>-LLi dJJi o\S «\j+m s_aJL* OjJb oyUajl <C*a*» 

J*J2S*- ^ ^yJl Ajj&JUJI AniljJl ^iaJl ^jA Jji 4~~j A^kuJ N 

I»IX»J1 aJ La.* jisl c-»UJl^Jl ^ Ul^ IgJ 

4.,./ic . ji t 4j|^JL p oijji? 4>«~j Ojj^T frL^api ^Jj “lift 

0 j£jL>\ £t. .y?^ll aI£»S/I j4».i j»-j JliL bl5v»Jj il^jli^JLp A>*ja^»Jl ^ 
oj^LaJl ^Jj^./all (3_^i i 

ajj^JI S*U^^!lj *. t JJLil ^1 j~* Ol-lj-i * j+0j ^Jj 

J—jJlj £j—p oiji 0 jjij ljl>«Jl (JU-f-i 

^ t-UjUl ^jlp ^^JaJl jjJUJl Oiji 0 jJSj 1 ( Jj^iJ| Awv <_£ JDl 
j5lU ^y> Ujb oL5l53l ^A»;l aJU J UJI 5j^-^Jl ca'^-jj 
J^-lj *0j^JL-3! «iJU—*j ^*»Jl O^aj <j1aUI jSUsj cJQa>Jl 

lilj O jALa i_jlz5CJ Ajli J^- ^ Lpj-s by* ^)j£± ^ ^J* {/* 

b~A>x3j "Jljz>-^J JjLSJJ jf’ • X j A w .’ d l" jiai A^>-j ^jA y>Sll Jjij ll^iaJ 
I J&j 4jL ijljlP^U ^yijiSL^AA LmhAiI t^UapSM 0 —LA> (w +*Sji AdaU 

frjsj- JLrtfl lij l i£*J* S JL fljoJl ^UapSlI oJl» ^jS j Si 

iS'filJ U : /> ,/?T ojLipL ^jJU- Ji l&A jXi l Jn .^aJ l ^U^a jl5" jJj 





J*~>^itAJ yi dd>J fl24l J>i y« y^4jj 

^315 J5 £c-i5\j il ^1 Ij^aU jlSla UgjT ^lp AXmJaJJ jjAjjljJl jjij 

L _ J Jl oll5l5Jl *U/ ^j-o.sAj jl jjjjj tO^AU 

U 4 . .‘J li o*U5Jl oU-jJ 1 *j3j 1 ^!5b 

U^**nj ^11 ftjjyg)I £>JLa (jb iJlft y#5p 4 j£aA>xJ| ji 

t^JJl ^ 4_jL* lib* jl £-^*0 <jVl c5 i>- S-ULJl ^ A*~kU 

J A*«Jal3 SJL>-j3l 4 - 0.H 4 . o.I l ojj5> ^5-vl 

pj iijJLJl JpUjV JLaj— O ^jA ./? 1 JLa> 

<_$j>-l illifc jl ~ jLo_jJl j^5 SjlJ oUlj^>Jl ^ 

■ lj^U»J (OUI^>xJl 6^ jS^yA jI ^ JLwJl 

Life: Outlines of General) <UUJl L>- jJ 4 ^?’>\j>- :3>Lp*J1 !I ^L5 ^ 

^ a^LjjLj 0j -~~°jj ff 0j>- jLll5jl (Biology 

u«..yi j suji j*4 ^ Vj~s U \^ oi jsuji *i^vi 

4j1 <L)Ij5^jJ t4. Aj A > »Jl e_-Jl jS? ^jA (wJL*- ^9 Axilla .illlA jl jb»w >jjj 
j>-\ JbcJtjj i4jjj^[I ^pLlLaJl) ^>-1 Tg j t 4. . .^L aJl ^JLp ^j15 ^ji. ^■‘* >J 

4jl «j Jji L*~oJ>- ^Aj tii j lJLjl (jjlxlM ^ 4jjL>xj ^>-1 <_£ j>*±J i4I> t JL » \ 

OijI ^fiaj Jj 44x>j-^1 t_jyu V (^jjl cADl JLS’b ijj~0 ^ iaJts ^iL 
t/J **2Jj Js»jM SApIw. ,yj i^Vjl J*4 ^ *LVl J5 J 

La I ja jJj j* pJL>Jl jl . A»j ja} v_*j^s3I o jlpL~>3 

•’*' John Arthur Thomson, Patrick Geddes, Life: Outlines of General Biology (London: 
Williams & Norgate 1931), Vol. II, p. 1317. 



> »r 


[ An-JaJl o-_pjOl ^i| 


Algeny .*) JUJL>- Jl*J eJbJb^ <U-L£ 4 jIi£ J 0Sl j 

5 JL?- o^So jJLj oi "(^ Wew Word, A New World 

oLptJI UXp CjL^ iaJl ^jA JbJbJlS 4i£J t(3J-^ 

ja \fl 4jIJU ^ IJL>- \JcJtA 4 lL*J>- ^1 4^1 -Jl j\i t^yLJbJl jJUJl J 

t£Joy jt ^Uu &&HJ vJ vr-Jl Jl J_p^j 

Uslj 413^9 43 j\p *JUa oi liJUnj oi L*JwLjJ ^yuJaJl 

oi ^;la«—J «■ J^JI oi l£ji i (jp IX*J ^ j l&oJlj 4 —JJJl 

^L—J £l J*al\ J *Lii l^U5t 4—&LJI J-9W 

5jlp jli Jl*Jl la! jl>*Jl Jl*Jl oULii l yfi’ lgl . /?4> 

Jp -*)lj 43 jU I 4 J jlS j| iJLft - aK^j aS^Ap I 4 J l j r -iLuJl 
jl ji ^ 5 ^-1 4 JUJ jU-* 0 JvJ jl J (3jLiil Ui toL»Jl -La 

JSjj AjUJI jLapJ jl (Jj j>- L>JlP j>-\ y» J3I \£ jjl-A-i Oj^i 

4...*.j.ia.H OJjl JJl ji <ySL(Uj Oa Zw j i A w l jjJ j 44j Jb v>J* 

iJl j-Ip c/i/UJl oJLa JJ Oj-qJI oNU- ^jp 4 Jjj—-Jl 

ia>- 3J>wa jl CjLjLSJI ^pX*j oUO ol J_^>- 0j-i^3J IL*- 

Jj jJ> {j* ^JLj I^il5 ljjJl£wj ljif»j ji *Uol (—JwaJl 4^1 

. iaJb UiJ- jiSl JIS J to jy-P 

(JjLj15 4j’jU» JUP 0 jlJlj < w 4 ^ ^gj | ji 

lJa^I ouij»>Ji ^ ^iji jtaj o_^j ji 

4^-ljj UJLPj tojiJL j>-\ p—^ Lw tU^p 4L>- Jii j! 

<.4j3L*^i J 4JU3 O"** Jl LS*~~^ fr l^p i 

UJUp l v r S 0 tiojlia p^\j pbjSn JtiJ 4-»jlil9 JiSlIj frLbwaJl 

jjSj jLpI jjJb Ljp {jA J" ^^3 jy^ail 43 jloP 4 >-j» «—Jj-ilJ 



f f <uJU 4 j Jaj jjJalll] - \ * £ 

^ jl~ jij tb^S jl Lz~>w? 01_^>«-Jl 

.JI_jJ_jJtf ^ 5ijlS i»~d 

j t<OLtoJu <=-Lfijj oL^jlolijl^sJI 

<uip jjilaj La ^yAj) ^Jl ol^la l$JLtf»JJ l$J C~Jip| Jl 3 Sj^a oL5jJL- 
OljiJi ^Ijjf £-oj>&S ^LUi Jail jjJalJl jJbjpj 

jJu*»L caO tJL-'l/l JJU AjjUsaJI CjLIj-^JI JL3 3jSb ^ ULa 

4ijjla3! oJL $jj i^JsMJLU A^iJUJl Ia*!j^-1j ^jl^JLJ 4£>*La Ljjjji Jj^>*j 
Ojjj£j jjjAJl La jliv? 4 jUj- £-a 4aj\JLa 

i3jJLJl I jaj (3ylaJi Sx^j ^ ^-$3j $jj oU^JI 

. ( _ ? pLk>tJ! Ijj 5 v_iL>waJl JL>-jJI 

i^5^>-Vl 4^Jl £-l^jVl jj^ax j ^ -li>-^Le i3jJL* iibjb lilli ^yi| <£L<iVL 

oLwaJ dAJij 4jUwaJl 4 >L*j»J 1 ^Aj Vi 

IpL^JU Jl, Ja5i IjO- ^ ^jLL>l ^jJUl ULa c3Jb)1 jL^Vl 
ijiJl <u^-bj[ JJaJ ji (3 pL«j>sJl1 aJlS^I L>jl,j tL^ajI 

jLL^lfi ^-^■•Aj APj^ja^oJl (wjljxljl of 0^ c$® J~*-^ SjLrj 

3JU^! ^pJu ^^joJI l— iU«iJl 0^5 tl^Ju^L Z& p-Li jt eL^- 
01 i—J a Olli ^Lj 4 Jaa fl .3j-aJl O^a jl ^lo iW jj 

jf ^JUfij ^g^r^g^ll i3jJLJl Ija jf 3 jJL 

t^f illiA Ja ‘^LJl Jj~-lt 0-**^ ^1 j^L^j Jlj-«Jl Ua pUJI jl^j ULl? 

Aj ^3 U_9JA 13 La 0 \s lil 4 jV ' ?»—jLifcjNl 'j^AA P-l JJ i^JjA 
i,U-N!j ilijA Lilli { J^i (^JJl jiXk ll ^JbJl jJUJ! I yz 

jf —i* c-Uij j-aju Of o^i ^ infill oJLa Of : c5 a 

. 4 jdHa aj oJlS’^a AA«4>* jJUJ! -ZjSf-j 0^51*3 (A3JL^Sl1L 



\ • 0 




of fjkj ti® 1 $Ap j£yj of < 3 y~f ^ 4 ^ aImJ illi&j 

4jLx>J i«J jjl a\^j}\ jj Aj ^ jiJ 4P^L>- <W?L>- ^yk— oI^UmJIj 
t^l^aU N c-liJJ jldw.j — 4 jjxJI <L-yAJl oUI y->Jl > /» i ^«. aU 
4mJI ^ oU*^ii Ujtj (OuLtJI aL?JI clA jLm ^jj» jl^jJLn U^jI U5 

•J=« 

'{Creative Evolution) ^IJU^/I j^kJl" ajUS* <y j j —jf 

v_A-5cJl jg j* Olj)llj A5yc<Jl ^w. loJLLP lAl>- Uil 

Ax^JaJl ^y l,^ia>-^Aj ^yjl aJULjJI CjL£jJLJI jJju ^ LjJLIPj 

UJJ^J tAolk* 5jjjJ O yv> J| "ajjyH" < 1 )Lp-SJI ^ ^y <_y~J ^yJlj 

- <ugJ| ol^u oLS' ^LJl ftJu& jL jyjj 'V 

Su U u ^ l pld-Jl L^Li^aall 

t jij-»Jl ^JU ^y ^yiil -JL>- v-ily a^SI- ^jb 4pt 

^ 4 JJL 3 a3 oIp yiJl oJu ^AU- i^jmJ yJl aj~j>JI aJ 5 U 43 ^jlp yS 3 
yo < jj_jjb i4yM t J>*b 5jJuaJl olI Alar^^^j 

tyT Jl y £jj Vy i-j-3 A» CjIjJuJI oA& jf Ji ^ 9 

oLjA>JI of o i > »j s j £ j >}\ oJL&. c^y-pl aij 

<y 4~^L^Lfl e-liip-S 1 1 oj4^f o*Uly>*Jl Ajy l y AloJbJl tj 

1 / <_r-N olpyJl oj J*aJL ajSiJaj jtjj b ^ll* 

^b3i Ojwii yo Jby 4lay^«Jl A * .J 1 a JL«JLa Oj^jj ^y- £yj 

a_Ui ^1 jJcJl JL^ 5JUI JU-Vi “^b" y j^Ljj iu=- 
"iy ji jJl ijJL>Jl" J?UUmJl j^i oljJcJl oJu 0 } ^Jj 

of JAo ^y3l IAa I^j ^yiipxj 



[?L>aj ^iaj jjkJl] 


\ »*\ 

l_£ y>-\ ojLmj iA^Asi C — ~> J olpyJl 0| 

^1—oj'b/l 4 .->.:J Lur yJI aj->J1 oUpU jNt 0} : ^SUj 

-J (_£y>-l C^UT ^__ AOy>Jl 0 yLiJl y oljJo 4^wj jl 

<JI y fji* 4 i5^ ^ 't/- Ij 3 y 

qLwjJ aJL-»j y& ydl yJl JpMj oIp yiJl AjJ-Iaj jj . Jjwb>- y»- £jj 

JSIS 31 j y*~~~± *—j' jJLvx^/1 toLsl^ll y> l*x* 

yJl <U^o.ll i*jdz>*A A-ILj y f-UJl ifcs*^* 

jl-Lia y y»- £jJ 5 JlJl Jl~r^/I AjjII y J.*- > -"« * 

pp-jj ty~>Jl IJLa i?ld>Jl Oji Ojji (JjJUj tOyl^J 

toL>o v^jJb>»j Jl5 yJl 4-wo-LaJl t_jjjla3l 4>vll c J~-lil jA« Oy 4~oJ>- 

oL>*j 1 iojli»j OjjOoJo yjLJl 5 ,^-Lu *-IaJ 1 4-<s_j 9 Ol NI 

pjy <j tijyJl p. g: = ilSCa| j\ pgJ jL£ { jA^i U-J A-JwaJl OjjlaJi 

.l\ y^/l f-M JA oJpl__ £yJl Ajji jA^» 1 olw» 

oIjLi mia u_jL>^oNi y- ^cju s jL*ji o>l& y 

%UJr JaiJ ol Jl>o 4 M ^jL>J 1 { j~ 2 h$\ w_ 3 j*-UJl pI lywaJl 
^1 "^tJLp^jU f-UJI" 0j 5 o ^Ijl?x1vjI jip l y^j tA^yJ y- ^>u vyU^iil 
i»U-li t"APjA« 3 yta" ^jip yUwNl ^yli* £_* «wJ>- 

Jlj«d 4 O^Sc^- jt-fel Jlj- 1 * 

j^P- A»w 4 P OjLp ^Lai U w Jb l -X>xJ - Oy^Jl 

JjLJI JUlJJ i OjilJl |*-A (jol y Lg-/2y»tlj jiw 
ol 'bljl «-_-c>xj p|y>wajl oIjLJ l jL^j oi jJ^-1 Ajl Jjjo 

^ySCoj jS- ^1 jiSll frbi pj cyV>«li^U 

■' c...aJ nj Ji 3pj«4j>b«Jt y L d)l jLip! 



oU^l] 


\ *v 

l^l ejL&Jl £yt jfi> tjl£ lij jialJl ^jJaloJ LS-is 

^illA l) 1 Jaj |*j c-^U«ljNl j^J £-a>o 

^ jjjJl iJLfc 4^fjl Al>- jAJ J*j ^jJl ^1 ^L5sJ aJLvP 

jiUJl aJT ajLzpl (j-f- Nj 4 JU- N 

S^ljVl A mJ £—*4 ^ jJa A J AjjjPmJI 44.^>,il (3 

jl 6<J^-3 |*j 1^1 4—jUjJi ^^ipj l 0 ».;lall v_>l>*Z>Nl 

JA^ 05 "c^" tfl jl£j £* S^j 5^1 jl l$J "^aL," ^yuJall 

pJjj * cr ddU£)l IJLa Jj>- ll5vo-a Oj^j fUa^AJ <jjl<Jl ( J^jJl 

^.ttfli) sL>Jl ^3 Ajji l< JLp pLj frLLij ^;l£Jl 4 ,>-jj jljl>cj 

IJl* jjSl! (4 ^a» oU j*j*j*j cjIjLj ^ 0 ^Jl5o (Jjlk»j (5 jjd\j <5LUlj 

jMJii 4 4-lo-Sll i^JLnJ 4 yftS?J l <0->LJ S y I ^ip JaA9 JLaJJo jL>t»N I 

(—iULicJlj Jil^dlj jjLcJl jjAa ^aU» 3Ja~-l jj ^ji3l £-* u-A^waJl frUj 

^ l Aw^^g gjjjJia .Jl Oj£j IjJ ioUij-jpJl ^j+> A^r^a'Wj 

. 4 J 9 I 1 CjU! 4PojLipl ^9 -L>-1 j (jl 

4 _ 5 L^Jl |»ljiJl <U*^U j;* j ^j^aa jJ* *—A^Jlj 

lLUA jLipIj eU>*Jl JL$ ^ip il J*)l\ J 

j! Ij15 «0AAl*j N ajlJI tjj^JaJl ^-a ^Jblzll 4JjL>- ^ 

j^Ap u l^ll JJlp lJul < jaAjl l 0 J-* (jl ^^Ajl ^ ULS* 

^jA A^ilLo Qjj^i a^-^,/3 A jl 0 L 1 JI Ls>JL>»j 4» ? ^«.*> 4->-Ail 

jLwaJ pJalla jJL—L ^Qalil i _f>‘ oJ>1j1 J-3 

4jj! j *Z+* 1 

<dt*J j j_^a]1 »Uap 1 4»-l^ 5 JUjJI (jl 

J Lfj 4JL-JI JjjiaJl ^jgiLjl 



VaIp 4>jisu jjJajJl] 


\ 'A 

^jJl b^L>- jJLp ©ibj jJ* Sy&liaJl &Jl$J ^ 1 

(j£ J>-1 4->-li £y .aJUJI JL>J| j jaL-Tj {_£-AJ e\ jaJhJI 

iJLj'LJLi <lX>^ 4 j1j j\ jy.jtll Ju>Jl Ijyft j j*A i 

^l£l! iap^fba £jA Jbjj 4*0 UJl J^S" 

jJcG j! ^Uj Jj«i3b tl|>*jjJJ ^yJl Jl J-uuj 

Tt^JU-J Jl J3 tA^JJ Jj»i $jS oU5l£3l a( yl 
£A>y> AjL I jlj>wJ Jl-iill ^UalJl (JLUJI jJ-w* 

jjjUflj ^1 IJLto t^JLo.- t . 3 1 t^... Wtf1 1 ^y ^jtL-x J l lj )*« l a- «*.« ! -AJ1 

jjj5>jJl ^LaJjl {j£- j^l jUp^*Jl £lyl o^iJ 

J cyt^l jJ-j >j*rj Jl -lj 5 ^ 1 f^iJl (J 

^j.-giiU A«j^bftJi o^jAjji a.. o 5 ~ jyj oi£~- (_$jJ ^->-j 

jS' yM i y>- £jj Jl j*S~>y\ oL5w> <Jy*j J 1-ift J3 i^Jadll 
.(aJ*> 1 )L LkJ ja ^1) 4-pJJI j-lyVl ^ y —• J JiUi31 Jt Jj (^-iJl 

5^bj J -obSlS3l <y 4py w>U- y> ^JUl- <*_a-£JI *-*~ i 

j\ k UaT.i N 4^J tAl-Jl J oL^Jl) ^!yS/l J aL— 

LjbJLo jjCJ j olyVl ja J Jjbc» J o^bj 

4J~>Jl J?L»jVb Jbco Lo-j yl£Jl JL^ - k o. 'J l SjJlS ^.$ o.l J C&LaJLJ 

<—9JL^J frLj J yj JjUi ^j>-Sll 

4sb>- 4S-> ^y U ( _^J*z jl ^jlJjVl j*jJLP cIaLJ p.nQ.ylj (Jj5b ^Ll«3 
pUb ^ iAJli OLwaJ b^p- 1>I p| J^\S \Jor 

^1 t_i_ji^laJl ^y <C^oA 5ji j-a* ^ . ^a Ij 

a3x>cJ 1 jy ^ j^i • A-LiJb <J olyJD y*-l 

Ojjb *!Lfc jl -4-lyJl 0_yjJl J ^yil- *JjLJl iJLgJ 4-a.to.ll 



( *».;WI| ji l>jJt oUSf] 


> ■ A 


oJigJ ^(pLJI I«La *■**- a t- ■/* aaUx< 

4jj-*J oUTJ 4Pl^LJ aJIJLqJ! aL^LlU) <Lil jA^\ (jljjl oJUa^JI 

ua ^ il Ip jj dJJi jLzpL 1$jI JpI ^y> a^p^a LgJbo-u ^Jl oljJL>*JI 

JpUj Sjj^flJL V dy\s 5jLi)/l t^UjJI 

jl j-ftl^iaJl flJUfe ^^9 A<>..Ja*Jl 

JL^b «jj J t^JJl -uikjl ajJLoJl ^JUaJI (jL —j 

ob (j| •'•Ml JpUkJ L)1_j^» V JJIa^JI 

^UlJI ^jip j4?l«.rt>- Ojji? JLi 4~>Jl objt^Jl 
OjLp AILJI ^ Aw>- (wiL^S (jl ^ ^uJL^Sfl 

. aL5>JI pU>»^/ JU jCa JL^»-j Ijl>* 4j jj>x^> 
jlJLfl pJil Jji-bj 4JLJI J _ r .ii ^ ^Jl AtJb^aJl oUlJjpjl jl 

LgjLSo pbil asj jlaJl ^j..i.'..i N l^jl ^1 toLS^jJLJl l j~-£j ^-~rJ *)l 

. 0 

<—0j Jp^j aJL>J |*^Aj v_jL£ UaA-jL»j ( j^dj £_» 

V ISLJ :JjL-J U I^Axj iL&jUwaJ L»1*1p AfliU 5 Sal j>- 
p a1i>- jlJ U ^£3 ?ili j J L Jl jj— aJ ajlJI jj—«j ^ (_£j>*Sfl oL5l£Jl jjjj-J 

aJL>«J1 qJL* ^^£3 Jg|.» * *J | A yy» fl J?L*_il a^>*^ j^aJI 

i_JjJL*Ij (J^J A*pl>%Jl iijJLJl J»L>->I ( j**ijjj (jl L Jp v_a>cj 

(JjLSj |jt |JL>* ^ ^ II ul^ll JUp ^Atj Jl ^ IfrftJxj 

VLaj Jt>U ^ oLJbJl ^ glji^l 

UJjb jiJl iJU^I f»L~J V-W5jJ jl5 lij U 1 _ 5 JLp- Up 

(_£jiJl) A^~aljjijjJUgJl ^j^jUapUl cii]j l‘-‘-5^.^J tA^-LJJ 

i -S y (jl v_jjj-fcUl jjLwSl (aJL*J1 

pLoJI ^ip ^Jp ^J5wj oL^j IjjjjJ ^JJI b-j 




[?L>< : <1 p fjjtj jjldlj 


\ \ • 

«—Jj^JJ l*J4>-U*_)lj t«UJl J U >Utf J 4-~JjA Jl £jA LjJ^W IgiV 

43 Jx«Jl Jj Ja Jl j£*i jUpI jjiV.o.ll lift iLgjIJlpi y* 

o»B oUUJl y» ^iJJl Luajl ilLft . 15w»bjijjJL^Jl olj-JI oJLa 

J J-Uj Vj t jl>*Jl cJLJL* oL>■ Jjy*^c3lj JlSllVl 

5Jli« vJj^jl jSS! J JL~' JljJ N l*£l < JJJI OJU- JU 
40>- 4-jl5Ulj o -a U- jlj oUjI^JI oi IjJl ^j-a jJLj Oil U t LgJ 

14-—j bill OU.^1 4-^>L>- j e Jb ji oUl j oUiijjjcj 4-315 

Jl£Jl |t^~»-3 jJUft jjp Jl£U ^UJI J^oJI 015 Uls 

«—■'UoJl J ^JpoJl JLp 4jjJj jl nwjlpj ^JLp oJ 15 *l_^-* jP-i Sj~«j 

4j jJ 0j5o ji jl ioJl>J 4 -jIS jJl oj^oJl OJl5 ji t JO*j 0*«>- 4-jU- j^jJI 

JtoJ 0»lj~a OUi> Jj t<15j>Jl ji Uj Oj^i jl • 

. jl£Jl jJ jJL j Jj UJ UJUa Ujl 

J £_Aj 4w?L>- jLipI V 4jt 4 -SjL-J| 0jUjJl ^0 

jj^SUaiJl j*Jax>3 (1)} Jj oJj J jlJJl Lg-.—:5I Jj t«jL5cj| 
£Uai*-l UJ jA ^j-nSUJI 015 J Jj i JU* 1~° jU^-J o*^c* 

Jal^P i3Uft jl Uajl £tOj|Jl ry ij± J» 0*3jJ U»- f-UJl jl£J! 
Jj-jUiJl ,^-3 Uj -Up 4>^9 to^-0 J>-jVl 015 li^3 Hwi-Scl) e3Jb>fc* 

*Usb i—ilioJl ^jLoJI j~ * S *j 0^ oJl i j m joj ^JUwJl 

j3l J l3^U>l |»jp 015 ISJ ( j- 5 UJIjj ila j~S%j N l$j! j-p 
JptjVi Oiji : JU-JI ^ ^•PjJ 3^>-j j .-*»jal (j-A-*Jl 

• « . « /a « l lj <--~5jl3l Oi jVU jli^l 01 ^^J-f’jVl AajJLPj 

^ 4Pj^ 4 J5 Jl ooo ^ jJ JO Jl ^131 ^UJI 
j~&> JJ J^ dJuJ obJw ilUft 01 t^l i'UpJl c-»bjl5JI 



cAJSl] 


1 1 1 


a *^ A ^j^~j <^y^>j *5ijb>fc*ji y&ULJi ^jA 

t^j-Jjjiil jaa aL>- jA ^jA AjIJj APjj ijJL?- ^JCj of ^yJl ^l£JU 

ijJb>Jl oJlA JjL>*Ij &>jAa 4-LjSj- o !jJC iillft o j£s UJLLP j 
^-IIj i^Jbu LaJLL p iN aJL>JI e-Lfc ^ JLsa»JI t5* J._^ i *-^ 

^jA-j 'i/j jjp j^3 j ajV oLfcjJUj oVU*- aip 

.O^Jb>*-oJl ja 3) jjl>rJ ji 4jl il oL>Jl JLa ^yLp 

Ujj («j^Jw> j^J 1*J^“ 4 _ ? U>tJi ^Ualil ^ 4 JL*a» iiLjb 

A.d-l-,/3*:ll l. ,.*1 jJU A^ILaJl Aj^JI j4SI«4»JIj jJLcJ oJLa 01 

uiJJi ^yip fLj 5oIa..'-a) ^ oUl^>*Jl b'U obl53J 
ji iwbLxJl O^STj ^>JJ| c/^I ji y^OaJlj iiLw»Vl jji-a 
^ SiJL>t^> Jjol j& 1)Ua Oj£j 01 Uil y*j .yoL^iJlj 

bvb^ll CjIaimJI JjJL JkS jALl l <^Aj Jo- *XJL ^y>Jl y5l50j 

j^iaJl y^-oJ JbJI ^_ylp aJj g «-> bSLjj ULgJ $ ySlS^Jl I Jla i. a j; ..<?»! 

■ OljtJbjJ !j 

J*>U- •jA oAjjglg* JLL01 ^ oUjISOI JsJ 

oljbcJl y-e JL>«J { J^I^*Jl aJLa>* jls $SJuJL>- c~>Lp yJ 

^jA **jjyva \aS tJUw 43Jj*A jS* 0 j£a ^y^Jl Jao'.H ^yj 4jJ>L*Jl 

4jLx>J| j3 jj OiliJb>w»Jl eJLfc ot {jA jJl < _ylp td > : -Ln ^3 oytsllp 

oljJtlll 0^3 tSjbk^o JjJ l>«J aJI yP yjl5UJ a.J m^ ^/ 1 ^yajL^ajOJ 

iL^ou L» A>*j V <upj-i3i iS*yi ojaAmo ji 

# 

t _ 5 J| 5jly>Jl 4^-jJ> J-s^j 'b-?- ^yJaiJl ^ OUwNl ^-Jal — j *>b»J9 

^yjl Sjly>Jl 4>- ( Jvaj b~>- (_$p! ywaJl ^ j! 4 jj^» Aj>-ji ^ • — 

(JLptJI j oLLmJI ^yS ^LaJI jL-jN) IAjjZa 1 • + 



[fLrjljiJbt ft j>Jl] -UT 

Lft i j~&J i WL4>tLftJi (jljJ4 «jI j^L»*Vl 

oJla <ulslj t-LjI 4~>-j ]jyuJt oljJcIl jA*.J ^jJ^yCi AJ 

jla ^JL-Jl *l>*j! gj'O ijl ^jA L^UtJ.1 JjU; Ujulp 

n*_ijSll ^UaPj jJl |»UaPj J5w ^ C-»U^Al>“Nl fjJuu 

i5j-iJl (1 )jij cJjWlj <>■ jJl ^j*j i4^>Jl jjyj 

V jllj £_AJ Ijjl ^Jl (jlsLoJl 6 j£i LJaxJ 

j* 1 £jj ^1 ^-iJl ^llaJl (3Ua» 4llUl ./i>Jl oJlA 

-*_£yLJl jJbu V-L-Vl j4jLi?J1 J~kJ V J UU&IS31 ^jA 

aalJI cjjjiaJi LL^-Ii iJuSlzJL jLiJl iJLft j-iJl oLjJ 

ji 'if 4->Jl olol^JU <LL>Jl ojJLoJl jV l^laj il-bJLi 1^-Aj 

A g. t . i oi jj-aJ *SJbJb»Jl\»3j^JaJl oJL* jJ^UJ 

Vila oljj-^LjjJl ( jJ f \\J aj\ ij&hjj tig 1 — i (.Lij obKh aJlA O 'ja 

jj~a& ^ olcJ<U UjjJ ^yJl oU j i^J J iJaJad t!jl» ^^Lp 
OjJL&JI IgjjJ 4» o ./la J^Svj ^*J Lg_>V C«5vlft Lg.'.^J 4Jjl~*> <U>- j}j~>- 
dUS ^-oj “U-x j jJU 10 ( J-3 OjJL>- jjullll ^^Lp 

LgJl j\ jk+0 1 oljjl CJj JL>-lj Ju>-Jj V 

.d-jJb»Jl Jl>w ^J\ oJ_p*J 

4^>Jl oh?l53l ^ajL^a^- <jl l^J l jjjj+0 ( j—-J 

| Jj L jA |t^lj iX> JSLii l)1 

t(_5>Vl Jbu 5 JL>-Ij iv-jjJuJl ^^aSUa^Jl oL‘ {ja VjlJ t4jj*>Jl 

LaaIJjCL^Ij jjScJl SjIS aUjl bJu ^LaJL»l i j- a 4j^j 

l)1 iS^~ *AjLu>JJ ^jg.la^o. H Ja^jJl ^Jbu Jc dU^\jj jJcU 



[ ji <->■ jJjjJl oLiSl] 


> \r 


N ciUi J a^ lU iiu? y» ^££1 y yjj jl Jb-lj 

< w?l>* lyJL* yj^> jjSo ^Jj cll Ui >- 4>b<ajMA JS j^5o 

^5^ ob~>Jl y**j ojji jj j\ 4£»Jl jjb c-j>J LiJj y?- 

C^U-jJb 5JLft>Jl L g. "* .... ]? y Oyyjt 3ybdl olajLc^Jl 
{jz>- ^Ja-Jy y^Sjj jt ^Sjjj ^Jslw V yJl iiU^^/L 

•A y«J l olJjlxJ o b > »JJ otw j^Joj Ua J5 jj oy>-y* 

ji US toUlj*>«Jlj jJLJL -wsUJl o>LSjJlJI yOAJ ^*JlaJ 

y oUa^-^LJl J^U- y» £_-iu\ JbJ ty>Uj yt <LiU£jl 4 jIj^JI 
jjSo jl »—>*j US coblSJl oU^»> v« Sj j^zp^a jJLsl^l oy ji 

y <U~Jl iJj^ laJl £>» £l*j (J^bza j»Uk> j Ji 4 j 1 L»ygjlo 

.4JUII JU-Nl ^ jl^^J 5yj| oblflU VriJ» JJ*J\ 

jjtVta <y > yLtulal! uj&ujVI 

yJI oUUaJI glyl JS3 r UJI *1 v Uc^ 1 ^ jSU* 

tSyJl jSfj i obJl i3y«^ ^ yJI ySfl 

‘uijjk ^ y Ujy pJ Jx^Jlj yyJI -k*Jl 

ji la_ai 4. o J a jl L^j jJ <U>Jl C*>bl53l jf JLjUJI JjjSljiJl jlS 

A5j J*y° Cx**~U»i yJl SJUsaaJI oUUaJI J C»UVl SJjlia C<L)^~«Cj 

y SSIjjJL -w?UJI oL>-bZx*^M y> JbJuJl o_^Ju JLi> UJLa by y 
551 J^jl pip <wJU*xaj jJlP t _ 5 1 p jy>-Ul ^K-w?l ji JLaj o y>-Sfl Oly^Jl 

pip jl .^UalJl IJa yjl a y JLU Jp«a^J 1 yjyJI n^a^llj 
ol)iy-Nl 4-«Jaji oi;Aa f-U?-Sll 

j-A*Jli j^iwaJI jr?»J^ y Liiijl LJ5 ^*j>*>Jl y July? 



jJjJJ ut <LoJlP <Jj iaj 


\M 


l)U tiUJJ S4P1 Jl IjoMj iJLujiJU £_?AtA 

(^>L>*jJ s y 1 pUai ,J-ft-*j l)1 i jJ>jjL+. \ \ y> {£jp- w® {$ 

olw p $d> ji Uijt IS} 4 jI*JJ <U^> ^ ^ . ^ .. Jat l 

aJLjJ? 5 > Ju ft LJl Jutix^Jl f >&& J O-r^ ^Lp *>■ ^ 

Us* >3d ji l _ s J( oJj>-_^J l (_$I Sl-jI^Ij^/I 5Jj>-j jA ^jjlSAl 

^Ail DNA I ^ ^yaA^I ilr^ 'U^iVl 

j] iJljisM j]aJ <^rj y* ^^^Jl JxfljJl JJ^J oVI Ujyw 

f-d «-^ L$JJy> Ja>*j 43j^oJl oAa jU { _ r *£*Jl Jj t^AJs>U 4 jjS 
t^Jj^-t pljL>d*«lj l$J _^v^>- 'i/ jjJl 4 ^ ta iSllj oUj^ftJl 4~A j3 

vi«jjjiU <-JLUJlj cjL^Uj ~ < jA ^ .w. a (^ij^ ^AJl- 

jJiJl i j&+jj tuijLj>Ji 4y>. taiS/lj L^j*JU ** U-A j 4i£J 

.oLj^JLJ ijLtftj If*! ^^JLp 3Ju<aJl IAa ^ l^Jl 

^ ^ olj^ilJl C)t jjiaAl j-VjJ^j (_£^j 

4Pjj" jl iiiwLrfaJl ^JlP pUl ^Lftl^^llj v_jU^j'ill vt>jJL>* y--d 

4PjlJl iiu>sJl ^ to^Jw? oL- 2^ ^ L r * .a Ipj^J ^$1 <■ 4^1^*- 

cJ Al i^pJl ^1^i^ll ^ olpj-ft->~o ^ uijJL>u ^jjLvSL^I yi <Ul r >Jl 

l jh Aj ^jJLp JLftJJuj t(4jLS^Jl 4. y . j-> JI olo jJLaaJI) j..*. /3 y~? ijPy*’ ^ 
i^jjlaJl 0 jlgj SpbJl jjljAl ^ l^>w *y Jjw j^Jl 4-juJaJl oULft^Ji 


ZjJt^a ap j^>bftJ 4-ju>til oLL^aJl ijs** > f-Lii>-l ajl^cJI apjJI ^ -.. . . . ..n " 

^waA j! jl *^. ~n— a" Q ? «^a.I,] ^ 

LftJ-JJ t ^jl3cil (Jjbtja y& IjLxj tl)j^i IAa fJSj l lpJ-Ar 


1 olpjuiJ>tftJl ^ il y* ^jjjJ ( 4 ^ = aJU iib>« J* 

k_fljfjlaJJ A j-w^ Jl APjlJl ^-w 0jl jj 'i/ 





^ \e> 

pfa JIp 4 JUJI fi-U J 4 j JaJL IJ J jt Jl J 4->- ji j;JI 
J* f^fijl \jjbj&j>j i" (founder's effect) i _ r ^>yJ\ jt" Up jilaJ 
“jSfl JU ^J-aUJI— 5 j>-\+* 4pL^>“ J^b ^jVl 

J 1JU t4.l.. J ^l ApbipJl jjp Ajdz>iJ> aIjL^ j JJ 

apLojUJ ^j~Jlj}j>- o^IJI apLJJ ,Jjl_jSl I o 

j^-pI p $ < ■ J y* ( j*»Ul {y* 4 pj^>i» J 4jl ljjp^ i4-l^)l J 

ilrr^* jj* ISJ iL y£-\ frlijj 

l« . o . V >c.4 Ij .— S\j C^la j'i/l Jp oli^pjl 4>*^ JLaj jlSC* Jl JaJL* 
*Aj*aJ1 IJLa J ^iJjUl JLiU^fl JS' ^jJ jJJj tijujbj- 

^l_J < jp O? 4 ^*^ *» 44-Ul «jp Jp tp, ^jj Cj^ 

.jAJI 

j Jl V U>Jl 4P Jl 4>wj Jl oljdl J3 

4 JUJI a jJLaJl Jp Ip yJ uM ? ol Jo <i»l—^ J t JLJL>- £j 

0 jJLftil UljPfci'i/l dJUltM j >-T i44Jb>ua <J £_JJ 

Olj^a 4 jI Uyuaj V 4lSJ i^^pJ! ^jJl JMi £jJl J *\ J^ 

♦ < UU> Jl 5 JJJl Jl eJOJb- 

t)i U iJlAj cUJiJI Olp JL) ^lXa DM4 (Jj Jl Jl jj 

j-b ^ Ja>Jlj c4jdb>*Ul 4JL-JI JjJLaJl Jatjl ^ijifl Jw 

jLi JUj 4jJ j! Uljs>*l Jj 44 ^-j iwM> a bj jbuUt ^UaJI IJla 
jL ^ Jl 4 jI jj Jl f-LJLp vjpi yj 1JL$J t Jx>- JUj iUJuJl 0 yAllill ejlA 
^e- w?l viDi Jl AdUp^L (OlJvoJl iJUCa J^UflJ ^yl-pjl iaUl 
«jl frbj J^ v-jIpwVI 4^U J ^^ij| yA 

J 11 ° 1 ^ 1 J J^ ^1 







jl^iil ^ <L>A^u ^yJl ol^JcJl j jw 61 p-Q* 1Jj>- ^ g J I ^ 
£iyjl oJLa yaj>x3 yjJajj c^jldljl <L^aI 5^1 LgJ y*^J oJ-)L>t» ^^>61 
61 LgJt)^ jy A^*-» £J>-] aJL—j JL>-jj V Ail oI^mxII i jS> 

.^yuJail Ak*Jy Ja^Jl jjlaJ olyilaJl 

CjI ^JtdJ A-jU^liVl A^Jtll uIs fc^-JLpVl ^3 SJbU^oj <Jy> ^^1 lyVj 

aJU AjLj>- ^ ijj _p*» jj* Oli ^ y — -Jl ^JS' ^1 

wji £_w*ij y w o c^w?i ^‘Sfi 

: Jjjill £j£+i lj-fl •*{j-*’ dy^i 6l y^H "«i*lL>- f-L^ 1 ’ V) ,^-J 
J^U ^ obSl£Jl JU-! SaU^J slk*2 5J1 yb V U^N1 61 

. yJl j ^JauJlj i—iJaJjJlj C^-tJlj »>elll 

j^~ A*^jJjg..« all twi-ScJl oLUp- Ajj j^a 6^ tiJJi ^llP oj*^Ap 

1 . ob^>6l 36 — j»lj J5 wj jJUoaJI aj^w>tJI 
oLj>J 1 ^ . Ja: . 7 jjLo- 3 jilSS aX^JI *_4jUs>jJI j ^>L*Jl 

^ ^ VV p\ —DNA Jl o’^ULjj oLk~~>6! 

ojJ5 oIp yJ ^j- '( polymorphism ) JlSdiVi iJbu" aJI^U} ciLiiSL 

t * 

£yJ yA* ^5® *IaJLj l*^ - AaL^j® ^ly V g wow 

AwJlSLo^f 1 61$ uiJUjJ . v_.j-5y yLiJ yJf c^L~vcJl 

e-ldJ A^oj^Jl (CjIj jjsjl ya <L>l5vjl APy^t-oJl -C5^) AjJJj-^Jl 
JiLJl viJJLo ^JajJl ^yJlixJl jJyJl A5bj ^ Lg* .s>j» |»li 

o J LaxxJl 0_ r ^>LpJ AjL) j£La ^>»Ja ^*yj l>sjalJy Ubjlyplj yJLdJl ^-JLxJl 

I AmaJI oJ^ykll 


Lg^^ly 61 t^lJ^Vlj j yi l aL^j JL>-y *bl 

lu^l tJjJ l^- Cj*^ a>«aL»J 1 c^L^ajyJlj yl^xil Ij 





UV 


4~>"^aj igj>-j y 4i$L»-Jl <-iJjiaJl Ulab bj 
:^b La a .u9 j j L^:^ L L^SLw -4*$JV1 L^Sn^JI 
4->9 ^J*btJ *L5 ^JJI — fjz** 0 ^oJl - ^ «/?^oJl —t 

.o llxwaJ l 1 _ j Lp oljilaJl 

vl>jJb> y ^ ■.m. t . j oULaJl aJ djJb^J jJ ^ jjl £-J? j^Jl 


.c^Liwail ^L^iJt 

?L^L>»JI cj! jLLa ^jA yJi 4^^-JLoJl L^jJl y> -i 

^ISL»J j l*-ftjLl>-l oU<aj^Jlj Ajji-Jl oUlj*>«Jl —a 

4 *J*Jl y* 3 La>- £-0 jj-C" yll aJU- y “j 

,Aj yl^St ^>L*j V L*^V^J t4^>-jl>Jl AjUJ) oly^aj (A^jLLJI 


jjji <w-^) "t5j^UaJl ix»jJl Aj^-Uj" Sybils tiJJj ^J 431^^1 L 

^jLp yM ^JJ.} (<_$y Uall Ja^jJL AiJUlo aJ up y JiS\ JL>-|j y>- 

z-*y. jsli ^ ^ jjS j Si jjisai ^ jiai * w 

■ j-LiJ'j *Loa}u t _ 5 ~f- 11 w^jb- of 

<-~~«JI OLTj ^*J #j4 <JjV «—>L>*^iVl ^-1 yal jlp- 

Alla^U ojlialJ i£yJl A^V jjJjjb illJ31 yi* y ^iLJi y Jl 
# 

y *)}j-jlo ^ILjJL^-V! j yjcil pJ A->*lj y>j tAx. ; lall y a^pIjJI 
«=-L>“Vi p-LJLp <jl£ y>-i a^L {jaj iA^i>sjl cj>Ju ^i_-^ | 

^yU ojii i3y t^JJl ( essentialismlljj. *y>Jl) Jayjdl ^S^aJL o yjajj 

oylw*J ioL Jl£jpf 3SJ j~3 vlUJU i jjis>Vi^ JC-a •—>yJl 

5jjjilfl 43y>-j \£y* ^LjS jtJ 1 j^j to jJCj* jz&J 



jJjjJjI f l i-rfJLt- i;jiaj jjiaJl] 


\ \ A 


^ ILUI Li cAiliJl Jl^iSfl ciU; JL 

ylJLJl tI)T t-ijyUl y ulSo 5-.L-P y ( r fS y JL oJ l 

|tJ ULgJ S<UV-<Jl oU~»xJJ oJbJbJl ilaJLjVi ^JdP- *L> yTogoll 

*1j-ii i ye* y>u ,h j y~ jsis' js of jsuui ^1 ijJi 

Cz . ' S * ^ Sr IgJ j£} iji>JL <L>Lj^M ( ^Lp JjIIsj 

S^^iLo cjLi»j ily 1 llL, ^)p J JJ <u>cJl cjIp yiJl 

l» <Jl *\J j* i-i* ,y ^ <*-$*jU* ^ 

iOjldJl 0 jjS ^y j*J ^ly^bfl ^ Jfrj. d . 4 ji Lj^ (3?*^ 

Ljjp La*j^ o j3Jl jp***A ^^Ip cL>Ijl^Ni o j) -> g ^ .L^Ni .Up Jfc 
y» olyNl 4P^jw > ^^Ip ^jjJj k^j{jb>-N 1 oljb 

k—->Uili^!l Jjjii jL- ijJ— 5j*j> pij *U-jUl |*-JL)I ji 

olj-U; ^yU **ry yi> ^UJl 5Jjj y <y*- ^ t JSLl 
j 4^-jJ y c5*^ yNl tyUail 

oLJ’Vl J>*J Ikji' 


^LwJL J lI>L- ojLpL y ^^..lall k_jl>siLiVl ijl <iLi 

CArfjjJl 4 jU*- tlLui) U-vScJl J*aJO jAj t4*>Jl CjLjISJI l j«j .iJjJl 

55^p ^^Ip ">Lb 6 j5j of jjiU V y jJL>- ^5*>UI jV l^laJ ^53 

^»^laJ yJl oUJUi l l uls sUf-jj i>ujj 55 ^p ^ 
t Aqw S i lj (-^-Ul ^y> JS" J.... 57 <1)1 M iljJo- ^yjaihu 

.UJl jjl* jt-yU jJ-Uj Ujjp jj IJL& ^Zj iUUJI ^j 

jJjJI f lkJl jy JaIjp J\ u ^J\j UJcJIj ^UbU 
«—Ij j MtA jl ilySfl 5 p jA>bA illjj .Up JjU-j 

<U-*U^/| eJ^-^J| jZJC ^S Li ji y^Jl 




[ J oUSl] 




oJLa teals' ^y^Jl jl ^LjIS - i jiJU j*^JLal>u 

. 4PoIp- ^-jlllj ol—IjjJl 

Vj j j^ l ail l op 5ijJ>«Jl ij^laiJl jaU jJl jU a.--.ILj 
j-giaj jlgiil 4-*..J l tjj^laji 4 JL 4 P- 

J-uJl t-jJL* ^1 ^5 i«j l^Jl Ujj cLjlJI olj-»c5l 

j'jjb- ^1 J\ IJLa LLi ISJj y» LijJ ^1 4^?UJI 

JS jl y* LfcJl jl]l ^1 A^uJajl 

jA -pUapI <wAjU£jj <L5 lw (_gyJl ^_~J>Jlj Aj^JLJIj 

.^JbJl y* 4.—a L lij J5 jtj Zj *j 

y> i] jJZ~A ^UaJ *u>Jl oUil^Jl j J5^ < *. a . J l-> - ^jJLaJ ^JiUJUj 

<—4. L— * 4».*>l«*Sfl olljj^c.Jl >- 3 ~--'»- 

4(jJUrJl 4jlJb-j ^1 j-JLi £-9ljJl S^UaJl ^J-A i£yJj> ^J-olJ 

IgJ "V oIp yJ ob oL3l5 <JjJl>- 4ji jJbJi (_5^j 

. 0 L 0 JI j«jb ^Lbel^li 


(jMpfii ij# u3±>i& 

4isA>jl ^yj jJ^4J 5 ^aUp ^&J 4 JjialU 5JT All ^yip '(Jljj«j'y (" j~~J jj 
jl ^9 jl£ (_5jjialJl ^SoiU UJ?J ilJajl ^y-^LJl ^^lp IgJLJaj 

C->Lpj^>t>> ^yjj ^y^jl £jiJl ,J— iJ ^ty! ^ys 4 j'j^>» 4Pjj»j>^9 

^y o . “ . ‘ J 4P^o->r-a |».-w3.*,) jl *!)Vlo-3 iS^JLuJLo __>L^S r a j^S «UPji 

(ilj T'lj Yl_j \l) aJbJL>Jl oLp y» iJLP (1) C-»Uj15sJI 

^a:.^7 lijj tAA!bi«-aJl 4^1 jl ol a>vj iIjl^aj 

1 aaj jb 4ji> aJl^Vi 4p' ^ >mJI A—* ^J-^31 yj ol 5 jlJl>JI oiIp^4j^«J1 &JLa 



[?L>^aIp 


UJ jjlScJl a^> j> ^yi-p tl^P Ills' o^ws»! 

O*y~ L —JiVfJ <W>j^Jl L$j jJ <j^Sw Lgjt tJadi 

lJbJl>- ti_p- o^Jws> a!jil af> y^>*» J£ 

oLj>- «UpI ^^mJI ^ Oj£j ^jj JlyuMl 5j^Llaj kjj iUoyUJ 
JSLiJ jl ji)i\ ap jU aJU-j ^ Jl 

^JaaJIj io^rj^JI ( JJjJ ^ Ia.a>*j IJa 

iLxxi olw 1 jL1«j AOjJaJl aJi-gj i*u Jj L g-vaj u ^^hJI IAa ^ 

oijiu- Jl_)*j^M ^ Ja jlj .o.1^ 1 £-*j toJ ju im £~r l5* 

tU- j-pj jiSf SXL* «u^j jJS t5JP 

5poAvaiil 4 Pj^»j>mJI oJA <jt <j-° 

aJs jpJLa aJL^Iij :>1 jil ^p ojLp ^i~JI i_iNt Jo> <u!np\1 

.aJLpVI APj^PwJI ,_^ IylS JjJJl villi j\ J* 

j^JO d)j.oJL. . oJl ^1^9^/1 wiJ Ajjldl AM^ytll j»bj^ olj^ UJ L t Jg J 

iaJL^SM w-aJLwJt 5 pUL>J ^jJdc>*ji JUJbjJI 

ai*~i Nj t^yLpS/l { j0j>x$\ alyL £ ,$ : . £ *> N <01 

UlJpj ( .Jm(11j lIjLjISsJI IJbJL>- Ujj ||^N SXJ> iji 

^a *pjA ^ysJl jl® j^U »-9jj^*Jl k—A-wazJl pJlP t^ljJ 

<jp 0=^ 4 p-*rJ J**k <j_^jlrd Oi^ 1 

V oliSlS^I i js> Ipjj 0 } oIp 

.4wa>- Ajji JSlw >-1 

4-^>- ^s>lj^l ^ ilyVl tl)|j jjjjl—Jl (_yi jUaiii-L U^j-i L»S 

Jjjscjl AaJLa i i_S* L y*~ J* Jl^* - **^ J^> y° AaIi>*>s 

ijjli jU^Jl jj-o JjJb>- ^jj *- J-lj frlp^l ^ g t w>r J CjAH* ^ 



[ J oUSl) 


\r\ 

yS\J lA^a^^U j\ Ojll^l jl AjLjJ pIp^I jAj tviUJJ 4> r :J 

i_£X»Jl ^1 p oUj: v- ^lkJ l y» ‘11 <JLp ySM JuS't pjo 

oU^I <JJUL? liitJJ iyd»JI y-j^L» (3JiS Ijlp- jJj jJaJl 

(j^o*J M yll - JJ-^^I y yJl 

Aj^Aalll y ^> jlkj \ jL*vJl Lgy pJ aH IJLftij 

• jj^ly& jJj j^j-dp jjP *Ip^1 SjLlpI L_~J>0 — A yoJLJl 
*Vjp oyi* 4*Lj>- yM_p-i J| iJbyi yty frUiil piy lij 

y* l s* JJj*i U^H u* (■*-**{ yjJJ1 J >\M 

^y-y £y p-& iULw tJjtaUf Ip y V <Jly>Nl <J^k>* y> y»jJl 

oIpj^j>mJI vLUj yj ji < Ji LaJLIpj £yJi 

.ly?xP 1 yz*£jj ^l»«ij \j^-j\yj <L)t y~pal yl ^<Jcw <up yJl 

y^ y^s 1 ^ y y ySfl lip -AiJ y 

Lj\|j uiJUtf ^ 4JJ>«_g-a oN^l—* |_pP Jy*a^*Jl pjj i<uJbiba A-Py £lyl 
yl5\j Jbvi iyLJl yj 5yUaJl oJlp vi»-bxli A-s^Jl d^LSlSsJl £l y 
jLlijVl y y»Vl aJJj y j-^il y» ^j'ifl APyfc^t-*Jl ^1 yl 

aJUp^I APy4J>fc<Jl yp IjJuCj! p-g-ll IojJ tpJUJl y* Ajikifcd (jJpLa 
^IjjJl <J^>- ya Ailild AJ-w>- Lily*-i ijJ^i JlA3 cliLkJ l^JlP \ 

SiL-»«»j d-^jJl iJaii a-p yJi p^jLp y*s*Bj> y» y^liwiL 

Jyj l|»r . ~ a j jl SjJLJl OjJ jlyw*1 y jgJ ki L»^— ^y^-Sfl ob~>Jl 

ji- J^ll oUu«>l jl 0 JLr>»J ji jdwJl £JAJJ l^Ialol jt yy-Sli 
oli d»lp jA&tA OJs> iyU^Nl y^^-gj J lj AdJl OjjiaJl A>do “villi 

CjLjIS^ ^1 y! jXiJ N O’lpyAPbdJl ai-fc y^ 

jJLJl ^Jaiwj £y y» Jj tAiid^a 



A m i» 1 c- i jJaJ jjiaxtlJ - ^ T T 

* * 

4 JU- jJLk. IOl 4315* ^y 

•4jail>t>3 Jj-^1 y " JUJ 9 I 

y«i3>-^L»Jl jVji-J'yi (l)li _y»-> Laj^i j£‘$ l*J >j 

iL»j& (Jlyo'iM 4Ja»*«ly <upyJl oLp^^>t^Jl etjLj <uX^p ^y 

La-U p tJlyu'ifl y> £yJI tJLft ijyly^Jl <Jly^M .1 

iJIyi>> j>-\J>- 4^-Ij aJLJI y~ £yj ily \ 4P y^-A y *y>- Lily>> 
3 Jl>- ^l» 3 tly^pj .Aj 31>-^I!_2 jL^Jlj i»ij1 jj'> ^ J 1j 

jJUjLJl y jJb^J 4-Py ^l^j! *LjL*j oLj15sJS v_ aU , v?j jw?L va~.~> -l 

yyJl *y>Jl y <yi5l (Martens iella luschani ) JjJLll 

yii 4-py)l oJLa tLSy u^p ujl>- yjjjk <JL>- y 

y* ^Jj ji? C-Jj jl-to JL>Jl i j&*{ ,jp l « . * 

y-l>- 4 J!j^i/ 0 y^gJl ojJb IgJ 1 |JL>- 45yJi 4.t.lat olllj-?- 

Olpj.«.>vaJl 4 ~Sj y 4-Py 4PJ5 C-J>W?I IJU i Jljju'ill 

.oL»%Jlj UjJJl y* 

l*£j t^»lp yly>Jl Jlyo'bM £-Sj jAj .<—> 

j^fl i<Lslyu»«jl (jisLoJl y AJLmJI L_jj^laJi J*-A jA> 

l) yy 4aK‘.,j y y?*-i j^J *LIp ^ ^ 

p-b~ * -^L? j 4 JtuJl Jw ^s> aJLp JL^- ^ylp cJljj 

p-&£+i u^* 1 lS y-^ Jj yr^d ^ j ikpvJi 41 I 0 ^l>i 

y>-ly>- 1 )La ( j^sj ji ^>- ily>-jlyJ 
4 -p y>- 3ty? £-a iaii A>-lj ^ oSf 

IJjJl>- Up y Lp_P cj jJl ys 0 ys JLm i<P yl* aJLj *_a j^ c^u’ 

_j^JI «UUjj oilyt Ja^y SJL5L- oL«>- <i 



^rr 




jjlalJl J-Ad3» jr~i c t >r ^LJ l JlyuNl ^y {j* 

^1 JI^JVIj Jly^l :J1>V1 ^ v^l gjfl 

^tJli 4>*jljl |jp i(43>«S^Ul jl ^ JLJl ^Lp aIl^j c*JL? *1 ^*«<) 

•Apw" { j1x*j J .sAft UJ l alyS/l Sp y^>y* Ot JSUJ! pLp^VI ^^Ip 

J^-r* "cS.r* - ’^ oIp_^>*JI ^ ^ylyJ! V 

^^Ip 5j^lill *j~>Ip jli oULe-^'y ULj tdJjJl 

IgJLoijl Jbu a j~*j> i yaj\~a*- yS I j >-T y>S/l Jjt ^y Uy 

•<uu>- ol yb 4>t?U ol^Ju 4>«yj c^yuu jy- lg-^»«- ^JjjJail 

-Up i»^T. . .t ^3 jyi li » tAJl jjp^ »xJ l j^-jLa o^s i^jn.i.1 

tJljxiVl) jjp L*-gJL~>- oV ^jljl > j-A>- 

^y J?LjLlJt ^y 4JUfiU~aJ l i!jIpj^>mJ! I-Lj ^yi^Jl Jljju'^i i)l>> ^yj 

U*awj jl laol y\ ^JalUw V 111 ^^1 \y> 

iljii ^y *LdPt v-«-Sy c)i LaJ yl£z)1 JlyuVl ilb»- ^J 

^ J-A>- (J*A>- ya (JJjjl^ljl jSl j jl 4 aJI9mJ| CjIp j-4*>s_*J| 

<\Juu ^ Ju u -t>-j jij £j\yS\ — j N ^_$jj to!y*i» 

J1j*iVl CjUT (jl bjy 4jj^JaJl >Jl 0^9 UjaPj 

.SJjJL>- ^lyl sLlj ^y IgiS" <_. : .>,.:J iiLJl 
*\y* jjiaiil ^P oUlp-iVl oA> oL 3| !jbl ^SUj V y^/1 4 JLa>- ^y 
jl ^jl£lJl pLApS/ USva^o jJLj V tilap-^UJl j\ AjyH^\ Jb y£, 
{j p d)^ l^LkS^L ipj.«^>B^JJ 0*^^/ aj«>J1 oIjaJJ! 

^yJLIyywJaJ! jb\ <yy*j j! OjJb 4 -jII jJLwJi ol^ikll yJk> 
lip ol» iJL^tj Ji5 ^-JcJl !-U jl ^pj (_5 y-\ SjL»«jj 

Up oSf LgJU^lj 5 p i--JL SjI JSwj jJ o^^ kuJl ^-JcJl 



_jJjj Jkjt ^ 4 ~«JLp 4j jial 


m 

Jp 4 j 1 t^JLi Vj JLftj { jbj O j w ^^i3l 

L ^Jl A^P^iJl jj\l {jA Lr <a5U^Jl L*£ 4 jL *Ipo*V1 

4j^ 3 ^ ja UV-U LfU^J APj*p«*J! jj~A {j* *— A»/76 > 1 

JaJtJJ jSl iljiS/l <fcrU- 05 jib i±jjJj*J a^-Ij 

jj£> 5Jl>iJl aJLft IJbl Ja>"^J ^Jj t4iil?^4 p--<»lj-a J^S 

tj£+i (J^ 1 Ajwj iaJLi jJ> £ *..*/a> j*J phJlJl ^ UaJLa 

,j^**Ji oUIj~>- ./* Jj4^ 

kij^cJl I jjU® y> f\y ^-^-UNU- yj>r ^ 

a-pUJI v_-i53l y j^S c5^3I i Oj—>■ p— 1 »l; 

,j^laij| jJLJ/o l^aJL^wwl *uLallJl ^Ij^JI p-ft! jPj * 
l^jy*l *>_Jjp ^lajJL5 *—ait J**j Jwu ^^Ip jj?r 

Apj^a lp*-? t ^ s .J y. *jtyr 5 Lf*J 

0 ' Y ) (J1 Ja>- J _p- 

jia lS^JLS jj^Jl aJUb ^2 aJ ^Ja-Jl 4 >Im> <™> 

.^a_^JL5 \ * * ^jP Igola** y> A31_sJl JbJj VJ 

<4^ol>Jl SJjJLi C—j jJ^Jl aJL^J Ap-jJail Ol j*Pjj 

i^U-Lfe^ b OjjJL>-j aJLpJU ojJwJl j^>Jl oJu* 

cjULjJIj cjUI j~>J\ y° 

£jj 4jU JSSlI ^jJlp Lg-3 jl <d?-j oUi>-^La ^ J >^» J tJalia 

j>*ij j£> OljJLpJi Ajjpjll CjULxJI j^a 

ola>JuJl ^jj i(L^i £j* 

SJL?-lj ia^jLIL^JI ^l^wJl y jj-pjjj <AikioJl viJUb a«pI>JI a3^A^*JI 

A^1> W> J^S j^9 t- ri" (_sr^^ ^ jrc** 



Wo 


l U-kJl J 5-^jJl oUSlJ 


J>»j 4^>diJ l$il jAJ tiiiU Ajj>lJ\ I—'LlpSfl Iji P ^JUU 4-jLJ 

oljlij *LJl ^ o J j^jca ^yiJ <jl j t<i>wa]l oL-JI ^ 

p|~ ^tj! iJLjIpo Jl* U js\j t4JLji? 

L^i c/* *— 1 “ l* jd^ jl 0j—>Jl j! JUfc-JI jl cjs>*^LJI 

J1 ^ LfilS” "jJLS* 5^ L^UJI JlSLiSli ol ^ i(5>1 
LlU 0^ ^j\/l jl (Jja 3I ^_-Ul L ^53 c4Aiz^va £l 

*UL>Jl olpj^i L$Uj U-fl ^jljlJf C~3jJl JOj^i 

Olp^ll oJlA CJl5 Uu £-*J tlijyco l^at pJ oU-pJl < j&\y>-\ 

^ \ ......11 LS » +*?Ji 0_^~»*3l jSlial A^Pjiil £l o-wsljJl 

J! jLil Jij -Oijjb Jip yj-^j>d» jfiUJ 'JjMi ?\SJ\" 

:A:Ui^5U J JUJt 

13La jl£ lil apj ^Jl jji aAp o_^5sj ^jJ j^>»Jl oJl» o^~- ^jjjJ j) 

"( mocking-thrush) di^UaJI-iLo—Jl" jj>JI ^Jb-| Jp !jAla 

^jA £jj lUla l) 1£ lijj iLaLaJ <J>l£s*iJ> j>-\ 5Jtj bji'^- ^^lpj 
JL>-jj jl LaLaJ > wa l-S-w* j>-1 £"jjJ 

aaJL&mJI cUl£ lil jl t<L*U Zjjj>- (^JLp s-jjJi 

cjjjlaJl l y£J ■ ■ .cjULJI {j* £_jJ 5iu>-4 cjU-jol V ULJ 
v_A>-^LJl ^ I^J Ul ^ i. va j jJ>Jl {jA JbJUil vlJlxp- 

LjJkS'j laJbJbJl oUljJlj O^v^xJl j^Jsj 4^9-UdJl 4‘. «>..-It J y^>J 
J>o'j i^jLlLa (—oilj^> ^ oUl (oLS^ j \—!l ,j—ij 

^yJl lJ P (Jj^iaJ! JJLll t jJ>Jl aJlA iilSCaJl ) j~uj 

. (XY> ia jU iJLftJb 

Iwj oJLfc ^ Ut*J 4jdl>^ a 4jP J» oUj15 {jA 


*”* Michael Denton. Evolution: A Theory in Crisis. (London: Burnett Books, 1985). 





>Y1 

tJjLilJ aJL.L5J1 j>j[p c->UlS3l jji ob y>JI ^jjfcjull 4 j>- jjJI 
oUlSJl £l jjl l^j cJai>- yJl iijjaJl ^-^9 ^Jp aJjJlS ^juj yj jli 
(JUS yJl S j^* ., n\ \ jJ>JI aJ> y U»l»- toJj- ^^lp Jb*-lj JS iib>uij! 
yJl eJL>-jJl <Lll5C#^/l oJlSj .iaii S^U- j oJLp y IgjUj yuu 

I ^hj t* iS^U; ol y U> JJj jJ J, yjjb Ifci 

l j^i 4J^3alll aS j XJLa pljl ya Aidb?x^» jy- i _ylp ^LsAJ yJl A$jL 1 iJI 

0Lj| 4*^ (j^d pj Ait Jl yjjb *^P *y* j[ 

S} 4<U)L U*-Ij iijA* 4jjJ y£ji -01 US t^JUJl j^UJl jJUOl 
£yJl JpMa AlL L^Ja^-V yJl cjUISJI ^1 jji j*~jO 

^ i. * 

ySU> US iyl Jl y JyJ *01 Jp o y N.0 

U*9 ^>*Lfc y 4 «1 - A ojl5 (_S^ kA^" <Jj^ *“^ £y£Jl l«U 

a?wj oLilSJl ^Jp-b tjlyO^U { jJ> j*^j 
jyJl o JP ( _ ? lp jjW <3j^Ua *0L jl tUU>Vl 4Pj-oJ>«-«Jl yP 

-Op oUlS^^l y j5U ^J <_ g .srf *)U yjjb y^I tolJUL 

y jl ^ ySUJl y Jp :yJk)l yJl>Jl C >J 01 Vj U, V aUUI 
ji i^J^aUj <ji>- <bl>Jl jywdl y 4Pj^>^> £_Jal~J j! ( J^^< J | 
1 j£*d ^ i£s>*+0 ^j~£i*J\j ?y-T py Jl SL>J1 y JLSLii JjyO 

?.Ui u jJb^ JS Jp yU11JJUJ1 Jp j^Ji y 

jj >*}I ®*^43 AlUywjJl CjUI y>J| yj JL>-^J N <o! 

0j^>- p—*lj iijy«0l 5ywa3l O^Jl jjUuJl Jla *_5jy» ^1 

y» O^^J ^y^^-LVl^ UU» U^Si ty^jla 

0 j£s OjJwaJl jyJl y ^-iSj ;a!aJ 1 y U^>- yw?t I^Lq C—» t4_Oj 

y Ub>ua Lp_0 j* Ip U»j 1 libp y tojJw> jyw> y 



uv 


f oiJill o-jJjJI oLJ VlJ 


w»li^Ll>-l 3j3f jJj 4jJ>Ji 4P j^w>*-oJl aJ l& (jj*~>«Jl 

^■oHi Ubk* Ip jj j*L& <*jji lijjJaJl aJU j 

La jA.* s >\j l ~jyt> c-J>1 _^*J1 (3*® 1-fc^ «l>lj 4 ~' m t_^l 

i^^p- to jJJl ^ L^JLjj tlo yj j yua *Jl «-*»*»- 

{j* jLu.o.11 jPt Lo5 £cJUJl ^^iJl OjJLJl ^j-^d 

t ( Geospiza! aJL^) cJ l>jjUl* ,j^Jl ^jJi ‘>* 1 iJi 

^jJj (Cantarhynchusl*}-+*3) *U-Ji jLiu 4-JL» jUi* 4 J j>- j! ^^ahJIJ 
t>“) jj^lll j p Ji« \S >>-^1 oIpj^>wJI 

jJLJl J5Li ^ Uu 4 (Cerihideaj Cactospiza /iL^ai 

^1 y^/1 cioUJl c-»L5jJLJlj 5jJLidl oblp ^ 5jy» 

<j j**4>Jl jjJ?) frLi-Jl jLi^j a-JIj jUl# j! ^~5 jUi* If) 

lM j**> (*^-° er^’j jV^Ij jj-4^ 

J5b jj^> ^jll jcSLJI olS £l/bll Ul 

fjj p> ifij ( Ji»w "(serins) ^—Jl" J\^ oljJb>Jl 

L ^J| (uJL»Jl jl5J (J^*) SjLi»«Jl j-5lloJl C*I3 ui tjLjwSll 

jA <JUi^b ^jaj 4jjju <*—> j-L-^i 4 jL>wiVI £ji>- ,jXwij 

^l jiXwoV jl>wSll ^ CjL>»I 5 jl a^i-p <3jA>i jLwaJl olJ 

warbler) iU-jJl" ^^o—J ^1 jJl ^JLJl olS £l^Sfl Ut *Cj1 
lj~S Apj_ _ i3 y*iZ 4sJl>- p\j jl LajJLu j p3 ^1 "(finches 

Jj>- <Pj po iSjjJaJl aJL $»j 44X015 ojj^su L^*-U>- ^^aJ N 

H-pjjl (_jip 4 XU J U jjp L ^> y c-LjI jLjw-X'ill £jjij CjL>^-1 

Laj iljXJlj jLalo. i l U^Ulj JjJaJl iJa jjJaJl kiLLi frj£ 

pp L _jl11 jj-X ^ Lp^J jJLp X*jjVl ob 4 *!Xp <X^aaJ 





> YA 


45jjj3aJl i~J>jib l jJjJ» ^ji ilauljl* ^y^bMU- jy>- ^ 

ilSlp i>^.<-■ > «■) 1 J O Uy » 4!iU U-JJ 1-i^J 

ja \t-y>r c~w>j Ulj JCp \Fringillidae family ) ^ : ,. 

ipy>" ^ US) Xp ' (Ember izidaefamily) oL-jjJI iblp" 

y*> USj t(dL*jjy>- ijlijJ "(Zoological Encyclopedia cjUI^»J l oL>- 


~j ^jA j£-\ £_jL»i 

jj ^jijj y UUJ < *Ji \zj>% a jl yM oL3l£ 

4joLi oU?-l_^«Jl aJLA t4AU»«*a jt dJ^\ilp ^1 ^jSfl oJuA ^|S^ 

<ya jUo>- |*-JL>j tiLllS'l £_j» «•!j-pSfl C-j^j t4*_UwslJl jjle- ^ 


. oJLJL>- U>- J a~i 


o^jIrJI {j& *<_$'■* iS ^ *Jy^ ot ls^U?| U jy>*j V jJl ^ 

(Fringillidae ) ydbUJl j^Js l^i>J £jXJ ^yJl ^L^-SM j\ 

k_jjL>«J lyUpf ^ 4-JLp Upj i(Emberizidae)j 

IlJL jjA> C)i UJ jj>zj V US' tkJbJl olXJwaJl oUljj jl 
cLUS ^^Ip *U tJOJb^ £y jt SJiJIp jt 0 ->«j cJlS U IS1 

J5 jl UJLp- <jU- ^ Lp yJl £l_^Sflj ^lyS/l UL#U> yJ Uxp 
£- 1 yl c-Uu^ Ijlp Uo t_MypL <ucJxsAa <UJyJl djLuwaxil 

Oj—*>JI jjJ® J^S jt* Ail^Sl JjUI y» Oj£j ~oUj1^3I 


'il I A* j^JLp jl0yJU «*_jiU» l y* oLd 

# 

o_^d { jJi5j 4 JLp (_$JJI JJjJI U t*-i15 oUy l J Lp . 1 <*.“*■> 

Y<aJLu?1 ojIj ^jA 4 I ..rttf* a Utfj LiJ aJ l&> ( jA ^y ^|S^ jl 

^ ibS/l j~Ju J_>Wll j* olS jijjb lfc» ^iU ^Jl SjiiJI J, 

14|1y Ol j Aj jwi a l l ^j?jl til l ? , ^ 3 gi_« | ^1 jj...^Jl jjJ? jtf»* ll)i 







Ol^jSl l^Jaj 4ti3J-^Sfl £yi\ ^ oLiJ l^lj 

^ jjj jjSUaJI J^lJ 4yjJ b j^-ljl £jA 

a-£jJ>*JI L>- yJy-Jl j*Jp- Jl>*-a J CjI j Jaj JL$J< (jjJJl j+e\> Jl J 

* 

*a 3 4, ^^ a j JJI *=■»[j jlj*>J] j»-Apj aJIj^I |»^ p j 

aJ^-oj f-lp^'i/1 OW.L-V1 b-o^&LLaj bliyw 

• Ay>-yjyjJo! i_jLJ A*jJJ 

J L&fjrtt fjf^J W* hjj *f : Ji A- 

Ail Ja^ t -jrtJl jyJai! ^ AjI yJl SJUJLi a j~k*& <£> 

aL-Uj P"j <J^*Ij £j j^>JI o*ift JLp aJLUJI iJLji/l jjJaJl fjsi 

Ja-JL; l ., rt a j iiLft jl jjjjjb v— iS t jS3 i^ rr ) tut Jb>^a £|J 

Jl AjIxJI jJ jjJaJl «JLUj a pJLp v_a. j5T ?ji yw? J| j jJp jJ 

?IaA>-J 0 jLJl ^jA ob Igjl j‘S2J aJL*J*- (^jJl b jj>- 

J'-** Mt 44 j|jJ| J SjUJl ^ jj^Jl JJ jj— pJI £ljjl ^ jj *L>- lij 
Jy^° vj 4 £jJ^l «^AAj Oj£j *b/ |»J ?U^jI Igl. a f-Uj- JS y >~I 0 j£j jt 

ia>*'i/*- ?l$JL>-t jl b- j/T J IJbJbhJ oJal^ JLi jij~oJi 

Jy«^ JJ N jJ«Ajl (jt l«A 4 j . I Jj j ll l A*.m*L«iV I <jt 

*i/l — p-Li Lo.’ol frLlj La (_j-l>tj jl Aj! jjJlCw 'b/ JbJl 

a~p ji U-ljl cu>ol jlS jySj jl jl$jj| IjL* J| cJLs^j ^1jjbD 
0j~~>- J jJ» x j^y/»>^i IjiJlj ,Vjjl {jA A^A>Jl J- ?L>c^a ^LJ j\ 
"(Icons of Evolution) j JaJl jy> j ajIiS - J ybj jUU y>- jjiS'i 1 ^jjjI^ 
~* ( ^JJjb ( Jm..^2.4.*.1L> JLlij LaJlP t JL*j Lj-j 1 g a, ^ ■ y£^ji AiaJaj i _f s ‘J 

^Jl j^Ijil Jl*J j_^3 jt *i/l tiiJJj J| AdLtf^/L 


ibid. 




[?Lr jiji4 f ! i-Jp hjz /jk}\] - \r* 

jjJ? j| ^JUaJl IJLa jSSlj <l)t ‘—> 4 “ ?C~ J>jMj I -Li <u_jLJI jJp c. 2 > 
asj-I jJ cJlS - JUuJl J......X JLp {hermit ibis ) »iJL*LJl J>*la jj! 

N OjJaJi o'il l^iaj U«ajij ~j j3 C*3j c ^>- 

jjPr J* J| *jpr Cr* 

?4JLJl t_jj^iaU iw-Jo Oj—^Jl JJ? LlJJ ji £jXl)l IJL^J 

Jjn»j 4 jS/l J ^ Ji 

< ftJUJ liL^Xa jj; »J( oJUfc J ^jjUD j>- 1 UjI^ 

jj>- c-L>-l i y£ ^J> i£ljjbU i-—JL j-JdU Ujlill ^»jlp ji c^LlJi 
AJLJLi £l ^t £j*J>j{ <daJj>» LlJlS iillft ^iSfl ^ 

SjL^Iw* j>*j JL*j ^JtJ <LjjX>JI 1&j*# 1 ojli (J tSjli J*p 

:*&U oJla Jp jijjh jU ^<jJJi J| 

ISsj^>1 OU 0 j^A J| £_?-^ ituJl o-i* j> 

^JkJl a-ApVi jl tSj Lx£J cU^i U JliA jtf LJ (U^i 
oLo ^ AjysjJl oULiil <Juai ^y> ^iSlj 4 j Jl oUlj-»Jl ^ 

sJ jJl>- jjJh U?L>va ^—a) JL>-i oi IjoIj bJ< <l)t£ .<uLtfl 

ilgj V 4.1a...—> 4—j £J 4jLU toJjJL>- ol j-!s-j oJjJL>- 

UJLaU»I LijlS *i»ljr~JJ 

i^JL^Ul 5jUJl Ju^ tJLw ji aJjhaaJI 

|jj>- 4 ^jLw> CJl£ J^* AJLJl tw3 J jJaJl (ji 1 ^*-1 

J 4jj>JLS a-«jJL oJj^s cJlS" oUjISnJI ^ 1 jjl jU 4 4 jjUJ1 

AP^J>\j 4jLJmJ J^Ui 1*XA J^oJ>xj 

j*J> jlnjft oJbl oLjl£Ji jjl oLj ^U-J j Ul^J 44«J^>cJf 


'’ ,l ibid. 



[ J oUSl] 


4~JLJ of y^L'i/U** jy>- c-L^-1 ^jl 1 Jla y yjjta 

JLp jJl>S\ ^\J\ yj>- pL»i V 1^53 il&y1 ^y>- 
yajL<x>JI j L^-jJ^L-Jl y ly ^iSl y> yJl iJltJf 
y JUi« J I y ujjUL SjoIjJI yx>-Vl yljJl jy- cJl£ 

JalUaVl lu>~Jl y ( ecoregion Macronesia ) iJLJl bj-Jj^53U iSkj» 
— j y>- <£jjj+0 <J£ji ul53» JUJD1 

0*1*9 Lfc? *Lp^-~J io^ljrjl l^«JJ»i ^Jj ..rtll AjjLkjJ! ^L^JL (3l>JJl 

• iS y^l y~Jl 

JlA>- L^ia^-N yJl 5j-iS3l <CUaj-^La P UJLiL4 yjjh 

: jJl jy- 5iJa^» y La Li! yJ! £~»L*Nl 

y oJl£ l$jt JU V yJl jSH y <_jl»b*Jl oJLa .A>o liLJ 
jj,i*.,s> y* j jJ>Cj cia^^ujL oUaJb» <lib L »* Syj 

SjUJ! l ^ Xw . jJg ( y twAlipxJj iaJjL aJIS^j 

Lfc. 'J? li JL>«j ISU ...L^ <U^-Lb» >«JjjiaJ y?jjCoj 

y oU-jJU -JjiJl jU- jj— yLai« yJLtfNl 

^.g^.w.1 jjJLf-lil) 1 jj j ?$jUiJl ^lp yJiijLLa ^JbJtj 
ySM |»UaJl A»LjI ^S' lyJL>- liU (<uJbS«» 4JLjh> ( jA*> 
OjjiaJi 4jLlij y*tjJl Jj 3 ? Lit 

Sy-\l OUL> 4j\JU y jS\ j£i, yy-LV Uf- jj>- A-jtjJaJI 
yp jo.'t+oM *Ls*-l jli IJLa ^J>S £-# llwjJg 

oj'j^zj y^£ iLoL»J o \yio%^> 

^-jlkJL j^^>-I jVL>- L)yfc»U)lj ^IkJL 

’ <Ta) y^i 

C-JlS" Ijl :yh ayalls Ala^-^Lo ^S- Uwa 

Ul£-luJl iJLUj SiJb ^j"^j A^iljjc>- 4^JaL» y oliji>wJl 


4,1! ibid. 





\rr 

4jL1zJ 'bl bUJ b| *<uku.H dJUbJ 4->* j \^yaSLaiJlj 

u5* <_r^ y*yr^^~ Jj^ ^ \L^i\ oLsl&l 

.iiaiJI dAJj JLp b jJL>wj j| £-*^1 ,jjjjb js^ 4 ^ 0^ 

olSijJUwJl *1 y ayfcUaJl oJlft j] aJsL—J <Jlj-Jl AjLj-Jj 

JLjj^a j£jb UjycaJl ^y>A jj^T 

^ 4jo 1jJl AjUdJl SJbJLi oLlJI o\ jLL»SM f£J^S 4 - ^ JaJ' *L1 p 
jjrj 1 Jj>- aa1zJ*la oUjIS^ £l jjlj aJ(IJIp 0j lIjIjIaJI < _ai ~> ^ 
aIojI yj» dUS £—oj— Aiilifcfl jjJa&i i*I p 4>-jj • 4 ^a>l 

IS| tAju^JLfl 4 jjIS AaLL a AjI ^ ojjbwJl 4-jlyA>Jl ^Js»L<JI 

jL-i ^yyPi ?oLjl£Jl ^Ijjl ol^Jl ^Ijjt ^ N bLJ 
A3 jaJI jl L5>* cJu 4jU- oJb> c*wji o^LajOj bLJ Jj 

^"^a-JaiL" oljji jl 4~->LJ oUv? C-J iaJa^Jlj 

j^aiU loJ? aJLaaJI eyoJl jLCJil 4 j>» d JULi» J Lg->1 ^yj> y# 

JLtfjca (_$L aS^U- IgJ i>o AJalaL# aLlJ 6 -la JLStjL f^jykJl 

. JJUJL OUjNL l _ 5 I>- ji 

j^ap frUiI Jj>-1 ) (_$<U-Ja]l ^JIp (jJjjb (*^ 
ia1 >-^Jl oJla J^L>- obSlSJl £lyll c^ldi 4 jLojI ^iaI (_£jJl jl>-^ 3I 
Jlx-i iaJjjCuJI ^1 ye*]] 3jaUs oJLaLwj JL*j ^w»L>- 

(_$Ij^ajJj jylalJl 3^jlS (j;JJl— ^Jj'y JJjldJ L^-yJJs*^ ^ ^ 

J/y 0^3 44 jU^ J {jA Lj s >-^yjjb jSjC 1 _ 5 1p -5JbP oly—1 

jA>Jl *J^b^-*yi 5jH*UaJ A. — Ao UJLaj ^jJJjb A>t>- j-jli j-A-i 

ti-Ul-^'yij Jc—U ^AoA |»Ip t^jLS^I j_)>- i Js> 

^jjjb ^yA-niaJl <_jUnlj'yi <J^bi- ^jA jylalil a,./> y JL*j La—3 



[ OuJaJt ^ L>-ji jjJl oU^/l] 


\rr 

ilji JUw jj \aJl 3J jJLt -(Linneart Society) ^Ut 

.4~h-JJ-A iVl jj >*Ji ljPj (jS A^jLJLj 5 

wdu^auJI iajuiu+fij vAdblull C^ccft £1_jpVf 

oVl>»Jl j^9 ULL* 3 ij^SjUI ^LJl ^JJ 5iL^VL 

oU^>t4 jJloJ oJOJb^- gljtf j 

jJl^-I^ j - ® iJai> £jlJl ij-A* <^JaL« <UP 

AjL gj ^3 5 ^a11» jA> c jL ^ JI jL3 uUUJJ 

oL^JwaJl l ^Lp v^JjcJt ^jA oh; 1531 3| <UyiL*Jl aJUp 

l^^ajLyflj* fU5o-l. 3 JjJ j>xJ| 4^*....iaii i_jjjiaJl oj>tj 

OlpjJy> j^5*J t)l A^S"^JLJljl 

^ Sh>Jl ^J_j (^jJl J—jjl (^jJ ^5o J*J lilj toJbJL>Jl aJL^-I 3 jJS 

aIq. 1 >1 (j*® La j j L Ii I <hj^Jl oh ijJLk^vJI ^jjJU c^ >J| o^jlaJI 

*_5j^jaJ| l g .id i ji 4ljJl ft.lg l 4.... << Liya jl Ajjiln 4-. 

jl V -li J-M-Jl IJlA j^9 4 aJLJI o JLs> ^3 ^JaJ JL3 3JbJL>Jl 

£-',<*rJ ajjJLJI Ul idJLJJJ 4>«^1 j i J bJbJl (_i9Jt^laJl £_a w ^aJnIj 

J- 3JUJL>Jl 4i-Jl ^9 oUJD 4X*Jya LgA*J>cJ ^xll 4^J l o^JUlHj 

4*L3VU 4jjm 9«J| 41*3 .Vi^M 4jjUa^ ll oLJ^fl d Uhy»J 

t^-hShJl LJ > LgjUaP-1 ^aJl < u;y^ Jl oL»jJbuJl ^1 

aI jiVl jjyo jujaJI ^hjV j c yho LgJli —Lg^s (jJI ajlJI 
3JL»Jl>Jl JL^Vl oJlft jj }gU dill] 4y»j^L«Jl 

jr° J^idL Ui>* >\y« l^al j jSLy- 
gljil ^ IjLJ 3^JwaJl dJJj jl Oyill 



aj Jlaj jjiaJl] 


m 

oUjI£ £'jj L§1p ^Hj j tJjwL>- ^lag d M * oUjL^sJI 

e 

oJ>Lw JUJb>Jl j>wj tljl>- aJL^P Jl«j ULj W-jiil>t>s 

4jl^lajj t^LJl ^^Jj 4 .^> 

oL-ljjJ! jl iJlJuJl ^J>lJ ^J i(jL>«Jl 

.41>w? C-Jj jl ^ |i—d 4jjiiJl jl Vv^ l 

^jAAi jir^ *— *\ olJL^ ^IJL>bw«V 4j>wj <JlJL<dl J :r ^ ^jJLp 
Cn»IjI olJb iolj.JL>«Jl oIp^q->*^ ^ oV^aa 

J»LjSft iajlia 4 >*-JjJ iC-ijJl £-a S^LjJl ^ b >jLicJl 4„.'.„>J| J^UjSll 
^lp L*jb JisL>xJLv 4 >>*Ia)I 4JL«Jl Ojjbll 4 j^jA)I ‘CjL^xJl 

^yJl aJ~*Jl aJLft ^ <>■■■■ Jj tola./iH ^a jJ^3 4 . -~» .' JIj olj 4 > L> 4JJ 
4 _f*J i" (genetic homeostasis ) lj^Jl j jljJl" OjIp1$j ^*—3 

jj tl„^ JU>- J^JL, 4jjg ba 

iajlia c^w>1 ^yJl Lj^Jlj (DDT) Sola JL>? 5»jlia j 5I ^jJI 

5^U jl pi-j cJJLjjJ ‘.twi-ScJl |JL>- jlJL>- jVlt* 4jj->Jl obLiaJJ 
t fay*j* j*J LoJULP 4j^3 4xU OJl5 4 j jJL>*Jl olJL^Jlj (DDT) 
^L fcU ilil^Jl SjJLaJI kjj SjijLJl l^Jji ^y» ^JLSJl OwLas Jii t^S/l 

viJJS Qjjae- ^ oljJL>JJ — 4*U>J| ^Jl ^ ajiJLoJl- 

toL>Jl jlJ l5 1p c~JL ^yJl oJLa iajlia cotajl 

l^I^Jl J y>*z3 pjj tlJbl ^jP jJA-Jl 4 px 1>*I jl jl jJCj Ijjh 

•J* JM Jl 

J* JjJaJ' y jjjjb Ji-i j*-a! j!5 ^Jiyi ^ 

atiJIj£>«ji j 4mSLJ{ cjUsISJI ^1^1 ^ 

.IJla jJLa* 4^Uj>JI kiiJi cLUpI JLSi SJUjJIj 




[ ji oUVlJ 


\ro 


oULJtj j~>J I ^ c»»j j-^1 o| 

i J ala .tt. i l {jA -l-g" <i3b£® jJ^j 

tJalajJl Jxj tj^L—Jlj <j-£*UJlj IjjgoVl 

<u»wJj H wJjJ lj £j>*Jl br* olj-£*p ^So Ui5 b »j ^JJUJLj 

dj 'tSjjd ^yJl oLol^Jl £jjjl Jj>«j 5*L>- ^JJjJl ULgJ 

^ ^SJ jH 4->Jl £l jjVl fjA ^^-b o j^£3Y S^JwaJl oU^b>-'i/l 

f-lp-jl ^j^Leu 4ji l*i*J tbLftJ -L> Jj>- £jj oLio (S^y^ AjLglll 

pJ LoJ^oj *j^J! jjiJ Ja&Jl ijA jl £*jgJl ^1 iwJjJl {j* jJu «-ljjJb>- 
0|l jjp lp I«.La « LaIj Oj^aJ! ^jA (jfl ^l>!Uw 

jl g b jJl (J (^W- ^yj ‘<Sj^ £*j» cP* ,jijjb 

t^LigJL ^joSI iu?UJI ^1 -djU; jjijjlj 

I ( *j*a 4PjlI *> JI jj^M 4—>-jj jt ^*bj| 4 jJLo*P ^j-£ ^j>-j 

olljl53l { jOu L/ag>- ^ JL>«j ^1 .5 j-a! I S L5wa lOLiLJl j 

oli5l5 ^1 jil a*j^j jl ^lijj < j^ <ji £->* iA-iJi>J1 Lg.ZAj.Jgj 

* 

C.-.o " bl ^>LLiJ S4-jJgdl ( j^SjUo>J| < jU > wi ^ p^vJL) 

jJw> dlS *-lj-# 4©3 p Jb>-V iuA^-Vl ^ £jJ a-j^J 

(_)d^ b jt *«jjjJl <—«-a>- jl «3jjJl <3^ jl 

i-UJ dt ^SsauJI 4 j>Ji cIj^aj -X*s»la j] ^plj o j*J> jl tJ jjJ® jt jr^ 

4-ip ( ^o>*La U Jlj>-Vl jJ5 ^ l j £.J t4w2>>SM ijA oJjJa>- ^|jjl 

oJlft <jJjjb Ujupj l .jj» JLg-j jj-Jj LjLwO^- Jla..^ AjI^JI ^ 

jZ «l)i 4 —->sj oJ--331 olii»jJb*- fjA Ajl ^jP^I aJ ^ JL J I 

cJl$^ C-3J jAJ ^L-J AjIj 4C-5jJI JJjaa 5 J.*.,<a\\ ol 

.0^531 ol^jilll ^giaj 



jjjlJ ^1 c*1 p -IT1 

> 

jlx> Jp« oLlfij J ^JLSj {jA jj>-\ La ji Jbu UJ rt_^aj! 

J CjjJjjli CjIJJjJ j-j jl aJI, > ./Ta AjI Janj pj Am^LoJI Am^qJhJI JjjLaJI 

J oljJaJl cj! vUL3i JLp Sj^p- iAj-lyil apjpJ Jj ^J Jp 

. jj\ alJl iw? jb aoUa*] jV-b jjLi>Jl 0%>w. JL>»» 

U 4ijJaj a c >J 1 £|yty J>-b olJkJl OJ JUJl *UoNl OJ 

c™dJ cJ Jl jjy> £_j — Lrtwi JuL-j J - SJk>«laj a-pL^ aSUs 

jjp J7*i *1^1 CjLjI$0| {jA JbJb>- £j AiP Z-± j££ Ju J 
^j L .- j i I.X& y-T ieJbJL»Ji 4-bjjljJI j>t& ^<w> 

yL-l J^JLj Jj i ywaJl oljJcJl y J j>C i!jjJ&- 

.^ylyiNl ljj» j*PiJ V 4~»JUJl jJjlinJl Jk 1 tjJalJl o j£b 

^J-b>- ^ Ajjl <Jy>- OUy ji AjLj*«>«J oUji Ojy«j yjJJl 

oLLJ ^-kjj J^>L>- ^a oLjLnJI JJ-b" olJcJl 
Cr° -S.ay«Jl aJU oN^Li jU>-1 a>**li j (l&jLcjl <cjh^a 

(J^J ‘•A^sLijNl a^ Jl jj y° *1 jJULI L^pLj3l>-| yJl JjSfl i«Lfc>Jl 

JJ l*bf J_po Jj tUl*^- Js JLj jIju JU> (^JJl |»L^>Jl 

£j Jl J 

( _y A j Laj^aj jl aJ U i^JI <w? yaJ l okwAcll 01 

fi t 0^ ^ J! A*U)fL cA-^ii U^uJl ^Jl y}\ Jp J^jC 

a*Lp»SM y° yJl yjlyJl oJLgJ ^ybj>Jl 

Ml ^i*3j jj j* Jm JjSfl Jl £j»-y** ^1 jS/l oi J* 

0J (_$I t£*jUJl {ja i^-jyu o^L>-JG iiLfc 0l£ 

Jl J-oj A^yUl 4 a>t^H oLLJl Jia ^UxiiNL 

.aa^-^UI J aJu^S/I L^jL- 5y jl L^aU»^-l jj £yr 



\rv 




^9 LgjW-s<g J 4>mjU OU J^j 0} 

<w>l>Cj'yIj kw^LSslJl oUT ( j» <d>Jl £l^iSfl 

-o! ^ 4J[ ^Jdl j*j i^ydiS/l U^; : UJJ 

otl 5 "^ £l^jl jl 

.lilk- o^jlj ^-p >-T (\y J* cr-'U 1 







$C^Luu4 *b» jjfcaSN jLc, 


>Lcj GbJtttJl jai^ U 

oVL>mJI u.dh>^» ^ dtaVl pIIjj j j ^L /jjjJl OjJjJaJl - j$^\ 

j] Aj^laJl (J jL~» Jj L^ijj j Jadl W 5 Jl jj J* V>-UJl 
j*JL>«J JbJL>- v_jLj>J J JiP IgLUflj V ejl^a -jjjLdil 

Si IS ^JjJi Jl OJai !i| <JL£>J! Jj i<u*JL*Jl ^_AJai 

i^JUJLi L^L-t l^JUS’L JJl <£»-j C -Lo j c^U.k. 0 Jjlp Jai A^sfj 
jP JL>-jl i_3JLA 4 »oJL>J LpjoJal> oL)jJUJl £l jjI JS v iJLSlw ^ 

oJli 0-i>4 ijj\a^\ jJb^>= <1x5 U JawaJli iJLfcj coJ aJI oJLft 

^*_p jJ ol^-adl JS o-^gjj iajIjlJI JLu <0 J—a J V_gJI Jp jJ adl 

oULllS^/l jjQ Jaj jjUjt C^Ulpji j^Aiaj OjJ £-jj coJiJl oJL/b 

t A_5 j\_ Jl p_gj|c-Lpot ^^P" IjJ ^jfi’ (jjxjlJLoJl 

jjJL^L coLfoVl jj-dj J SJbJbjJl oLajJ U^ Ji Jp iI)j-£Ij_j 

^ J ^_^r JS pPjlS^l Jl J^alJ ZJjJ^ JJp 

I Jk Jj cjjialJl <ws ji Cw -A3 oJb*-!j 4Ja^-^U jl o^L>- <>y?v |*j«X2J 

j*J 1*1 Cl£ j>-i Jbu o jA jJaJl V 1 J <Jl>Jl ^^LJI Jp OjJJ 

aUUaoJI oU jJl x <J 1 o Ja>- o Jx>-j C J-xdJlj 1$ 

^jjL'- ; .-...U lJU3» i^JJl JsjJL iu fcJl ^dsllJl Jal^Jl^ 

4»Lj>Jl Lpt jjjji i^Jlp IpJLi C JxJl J5 J 0 

i>-Vl plpj ►UapSli uJjligj j*Jp Jl £jjdl Jp y»j AjIjjJI j»_lp Jl 
.t^L J>JI j*-Lpj «ii U 3l jJLp Jl 4^>bJl L>- ji _^>Ji j*JLp j 



[*Lr jlj-il ft j'jM »] -> i T 

ib^ll <Jl>o» ^A CjL jA^%i\ ^JlP 

j* 0^“ ^ y* oLpip j$<u>-jJ^~>Jt ol jza 13 ol j9«a«1oJI j 
^JJ>" fJLdl OlSj lAj>Jt (Jl^-iVl l jJ>\jA>\ <C ^ X a 0j£* pjJLio |»JLaJI 

4~3jS t_iLJLxS'L. <^jL jA>i}\ ^*Jlp Ijb iJUm^Jl UlA ^9 X\J\ jA A^jS 
4~*- Jl5wN C-JlfTJ i^^jjLj ^ 4-jJ£j| oLybhJl 

• oijj>-j^ JjJ ^J 

i ( _ y J>Ul kl^lJL?-l J-Uajail JJ j: >L7 oLjUiJl CjLjA>- jt 4~JjS ^lj 

j* U S*5\ Jpj soUjl£ll jzi *yrj ^1 

l) 1* b«j>» 4j d\S $oljjA>Jl ^jjIj ^P Uaji^j llllA t)i iljLfl'i/ (S^J 
jij jVl Oyflj OjI£ AjjjJ 4Auaj ooLScJl jl Ojlj£Jl 
tl>ol^>«Jl oJLa C-oli lOUllSvJl ^1 jjl bJLP 0->^a j£ l^Lo 3 JL>-Ij 

**r jJl IJa ^plp jllsl J9j jSf! 3L>Jl Jl5Lil J5 y*u* ^Jl 

. 4-^jJj->Jl 4 j jbvJl j\kj A~J^Ssj 

(_jAp ^jA> j>-i jl£M iiilA CJl5 Aj jiaJl oJlA ( j^xM ^jJLpj 
\J* ^ij^ 9 k—Ji>- ^Lp aJJl o woJl 4*x_Jail i^-»l j^SII 
nj^l ^jiil <u>- oLLqjJI ji IjJbl Ji j 

LLo _jl 1 LUJl j y„jd i-jVS" cL» ^JSLLi tgjJa>-^b 

jJ >bJl 5 jL~«j aJ| jULj IjuJl Ua j cJlaJI ^ oLjA>J! 

l _5^1 *SJ>vl\ jJaN jJ jLij Jgf jjl il5 JSJ i ^si»L>Jl 

.j£J&\ IJLa JLp o^j 

Ij^4 iS^i$* {j* <jb pJLp jLipLj 

I*-* j_p 4 ^j tj-ip ^ Aj-Jtjj ^jui 5JL>-ijji 3 yr 

.aJUlII aJj^JI JLmj 



ur 


U ft 


*UiSlL iaiu 6 y~*}i -jJLj U j-lJl 

^*J Lfj iiLw»^/lj |» £I .pL LgijJj 4j^UJl 

3iJ* {j* a5j5>J1 oJl^j j^JaJI (_£Jb J» 43^JCa 

jt-Ajlisit Jjc>- ^ aJL$jj *''j^*JUlj pia*U Jis-i eLUc-!" 

+bj Cr^ cr^ tSy^l J5L-_*J1 u^j *>*5L> 

l jf> oIajjjUw< ujLJIjj t aJU>- oUJL^j L&jb^>o cjL^j>*J! LUL 


(jJaaIL I^jJLaUL* 0-»J a^jua^- 4* U p o 1 jJ US’ ob L l iS NI 

^j\*aJ ^— )J-U ^A L g yd fU* 4 ~o_aI J* N ^1 aU^^J! J 

U-b>J Sjlg^j 


U»1 j3 ^JLp (_yj c->Lji>vll |*JLp ^ { j T > aJLsU oj^>- 

jl jj JLiJl Ua^a?xl4 43 yua i_ JUa^ <_$ JUl y»H l~ ^jJLaJI jUj^ll 

jLcj <u ^4 usCjl*' ji ji US’ uuji pjj p^jJi 

3j jUj)M o3jJLiUJl oUJUJt (_£Jb>-| ui jl t C-J->- Ji j^JalJL 

J^yi-P pjli (£J+Jt 4^J Jj4j pj Lj (1)1 <UU>«Jl t Jb 

# i * 

Cj\jjA>- ^kUL) Ja-J jfi 3 ji >«j9 j! l4aJ5>- AJj ^i-P 4 j ^_U~« ^Jjllw* 


jjjlLuyi liuj gcjjLai 

oUaSLJlj oo!) Uul l ^9 jjiadl 

oL»ji>Ji ^jbj ^ jS/i j-a-p ^jb jLij 
aa1z>mJI~ ^bjjtijl (wJUl <jU ji*j Uj jSjLo USj i<utJb>b4 

v_J_jJL-L ol)lj«>«Jl 4 -jcJL 1 S^-L^LoJl j j.,^^11 vIaLjI y viUj 
{jA Ajj jUJI Uu3 jAJl j Jb j» lfti.i.w„.T.>..j ~(_^J jlalll ^jjUmJI ^P Jb 



[?L>-L*Jp j^Ldl] 


Ul 

4jIp ( _^9 A A . t . Z $ Lj l AjywaJl oUjJi ^JJUxJ ^JLoJ (d>lpj. la oil 
a*aL>*j £_JL«Jl j£ jL-J oJL >-j aJxwJjj ^ \ ^ \ > ^Ip Liby j j^u 
i^lp ( \ Y * * ) J>*J Jl Ait Jp Ip j .oP Jj«A>*Jo Ooali yJl 

1 *j jjl ^Jl aJU jl ^yju Aify a~*p! Ij <_aLliS^/l Up i)\Sj 

iA>-yia yji ^ lyLi^Sl pJ (LLy) ^ y^Lill y jLJLJJ 

^y A o. J i o Jl jly S JLmJ I oLlil *—» Jj>- jUs*-! 

yjy J ^- W J y oU^ J\ Jp di jajj t jjlJ inj-jS* ioJU 

y^J ,jA*J aIs^Ijj Lj-bbJj- y l$l5 J~» dJ |tJ IjJl 

y iaii IfiLllS'I frUa^Sfl jl uUL& <il y UL^ cjaS y> a~»p1 

A>W? y A->*jl>- a JL w^J J-Idj Ld> SyLJl oNU>Ji oJLft 

£->-y Ifci yy* ^ yll oNUJl y J-ojJI La t^JiJl «— »^JL-I 
ilLp jl L>y t aJI^JLp olpjjj by J l*-J jlill pSj aaa>*J 1 y 
A>jlia AaLsha Uj-f j d»lj-AA aJ 1$Ja Jb-IJ ^JSj t4jjJb>ta c_^JL-l 

L-*>a L l$>-y ^*^*d »—■>jJL*\l jLi>- 1 *yJl \ y-'b/L 

•(_£y--')/l c-JL-Vl ^yaajj Lo.*.o 
( J = 4?«J y a-pajIjj yj Jl*Jl IJp y v—jLjyJI Jliaj 
aaaUu y—J jy yjjy _r ^J ->•! iLul :a 5yJL» A^^ijjjjl 
Lr* *wA«jya jy \jr“*jji y 

y l^Jp jipj Jl £->ry jj' aJ^)^* oLy>Jl 

tj^fL JyA-AsJl Ipj^p y d>Ly>Jl ^-Jjlj JbJL>d ^»li tLjjjl 

,r '* Richard Millon, Shattering the Myths of Darwinism (Vermont: Park Street Press, 
1997). Francis Hitching, The Neck of the Giraffe: Where Darwin Went Wrong (New 
York: Ttcknor and Fields, 1982), p. 204. 





\ t a - f tiL— 

J~*J ijJltfUJl 4 jLmJ»J 4*aUJl ^J>-Lv>- C^j,J..Ji 

< vu> % ~ * £> 3 jj UJ LLk>j •4 ..~a ' J 1$.:. ij j>-\ pLJLp JI^pI 

^Jt OJ>-J 4j yij>- ^Jl5j i^Ajy* yb»- ^Ua Z< 1*15 JL55 "oLojUJI" 

j5 4 a»L>«j <u>J c^lij s (rv >l ^ oJb*-j Lgjl ^jJLp L-Jj5 
jJSLSj*- J.—»i ^.yJi byi ^Jjji .3.1 j! OJbj-jj c^wootl ^JJb-uJL 

ju a>^ c^Lpj s’;b,lji uu ji i> ;l*1p 

L>* j£Jj* oLLj-p :<bl5 jjjjiJl aJL*^ 

3-L>tJ i^\ ^VT ^Ip JtL* j 5 4*als*» ^ Ojij&l 

oLji>Ji oL~P jt^pi fc—iojj iOljjA>Jl olla jLv-pI 

. (1fA) "jU^ ^P ilfjl 

olj^JLO C)tw ^jJj>~\ Lj^ jJ jjj ^j\ ^yaJlp LlJjU 

A-jLoJi LUJ c-»aP ( j ’ ... —“ 0^5 o^yjL 

JL)l5jij1 y*- 4jval>- ^jA J?j£jZ 'jmKajj 3ljl S^jjUl ( J*$ la j.SZ *J £-J >-j 
JLajJ OJLaJ j^jVl 4jj>»pJl kljUol jS"J^a l j^9 C~JjZ_<* jlaj 

JLxjJj la 15 tJJ £a!jJ l>- oLldj |»1 -UxI^L ya JtSllJl 

{S yo Lgji j ji oL jA >Jl oLp 

^3bdl jULJI t^Juej 3 4*aU^ y! LiLJi {y> 

l 4-Jjl5> IgjL 3 jjA—S i <u-ol>o ya cJL 0J 

la j+j3A ) ^^.VJ l^j! 3jjA«^l 4jtaU»- pLJLp 1*IjJ 'if ^-a-g^® LldJ 

L fdo*i\ J^Lgjf jaS- Oji ^Jji 

* ,v> Luke Hording. "Hislory of modem man unravels as German scholar is exposed as 
fraud," The Guardian, February 19, 2005. 

,T ‘ ! Matthias Schulz, "Die Regcln Mache Ich," Der Spiegel, August 16,2004. 



jJjjJUiI <u*JLp 4 j jiii 


\n 

i-kai A^» (tr * •) £->- j Uijj AL~* (Y W • *) j ( Bischof-Speyer ) 

(JJJGl j OJLa {jA *—>jjjJlj pj jdS J Jjj 

oJb>-j 4 ^jJL 31 LUJI ^jji (Y v i • *) j LJLojL 

Y o ♦ Ola j\>*J jOO»U l^jl jVl oli ^^£3 t 4 .a Ut * l l Ij* 

f Jit" L 4 JL& jliaj u f}\ plj>-1 jU tdJUS JJ 4aU?)fL; tiadi 

^ C~- (f *\ * * •) £_Lj V (Hahnhofersand man ) "^Ljl jLj| 
. (M) iw3 ^ (VO * ♦) £-U Ja OjS J^Jji <j**\ U5 

tj — .1 ^JJl — Jl jl JyJl jp js 

Jbj-ULa jLJj jl c jr:" ,, ‘" jj3 

L>^iJ U-jlj3 (Homo sapiens ) JiUJl jl—i^l j (Neanderthal man) 

^yUJi jl—J) |»Jii j ^-1 tJL&bj idaaJLflJb 1 j^-w?l JLi IfrUSL j|l~>4 
* 

0 ^jJLLoJl <U~-Lm-SM 4jiL>J| lio>- jfju jt£ ji JLuj 4-iJp jt ^JL>*l3l ^jJlP 

pj Lft5^ —(_$* lji*i J-bL» jLjlj jJm Jl 

jJaaJU JibJl jUJj/l jl5 -^>w? 

.(JUjJLilJ jLJl 

5iJljJI ‘UP'lj^ j — j j^i K -r~r~* 

bjjjl ^ jtSLJl JUx« OjJujm \jl\S j±/A pUJLp iw^lSjjl 

<^3 5 jZS C^l jj^i aJ C-^-«5>j 4 j La to^JaP- plla^-V 

^ LiLjtj bjjjt ^ JljJ*^V OV—jJ jLtlJl 4^waJl ^j» 

^ A jJ fr jjli>- IgJl ^Js La j*dS 

jft*~ijr~* LTijS p\* LS^ <s*^ -tfJ 

*™ "On Campus," Alleged skullduggery. Random Samples. Science, Vol 305, Issue 
5688, p. 1237, August 27,2004. 



[ ►Ijl jjkJl iijJa; iJjt] 


uv 

U^> j~*i O^S U" :J15 IoJJLp OJUJ ^ ^jjUl 

jl^j! Ji bjjjl Jtw ^ U c»i j ^ c r’^ p JlJ>xJLj OL-il ol 

•* * ( J-5 l* j*i aP 4jllS" JL*j ol UJp j cUUj 

'Sfi JpI^aJI ojLgjl j y J jji ^Jb*- 4 — aJiS LoJLp 

j^2j ijliw 4jjj)t azjl 4~J>jA Jl Cwm^Ij lL> jJjSM (Jl»«J 

AjjjialJl 4jjiaJl pLj ^Ju£ y>- j^jZ ^JbJl ^j^vO^I 

J-al? <1)1 j*Jp <^1—*1 

^Ip i-iVi ^ * j ^\p v—aJT £ • ^jilp uL-jVI jjp ojj 

. <r ' )n o^ 

jP {j~?J l^V 4 i _ J ^P oLiilJl JS' ^ 

<—JLvI d< Ji> l ^v»j cSA-^JaJl oLUjJI ^oju JJjt^a ?- 

■>>**0 c5® C5^ 5 J.A v r'^*k Cj^aP ^ 

oUL Lay-jiSoJl oJL^J aijj i^^S’ JL^>- 
(Jaxjb iSj ^^I viaL^aJl *1^® j^S ajjjJLJI Jjij j£\\ 

.IAa ' , ~~ :> j^ j o?'^ ^Jl tj -0 lixJl JJUo 

jjA$ t Ja43 ^_j jlj oLJLp L»jJ Oj5sj d)I ^jiSsj *V Uua 

• Jajj-i Sj^j jl c-. -> «j iSjb C-3jJl jj^> i jj^l-3 

j«Aij li#U im ^i oLI*aJ| j~m ul i j^Jsj (1)1 (£jjj~t aJl {j* :Vjt 

.ollajOU i»L L^-i {>j2j V oiijVl JtA^- iJr*- 

,T '’ Tony Paterson. "Neanderthal Man never walked in northern Europe." www.tele- 
graph.co.uk/newji/main.jhtml?xml=/news/2004/08/22/wnean22jmil. August 22, 
2004. 

<*'* Harding 2005. 



^1 c Jp ijjJil jjkJl]-HA 

4^\>*J bjJ l 4 _^-sa)1 A3 jxj* (Jjjjj^jA -bt-* 

*UI • JoaJlSI Ufe ^ja <k*J ^p 4>v>«-431 

ol£ ^ j! ''?J-ojJ! ^ aJLJI apI—J 1 A3 oijj (^JJl l!*3 ^ ^y^ 

, of A*-*-iJl (J jb 

j~m *bjf A-^jUuJ! j* {$jjjjsb\ ^jA :liJlS 

\x*a LaLJLoj»- I jj 4jUaJl { J J-a . » . T 4 ?im] cj*5 yj A-oj^SvJl apLJIa t aJU_>J| 
tjb>- n ^oil ^jA SjLjw t t j JLlaJ I p-lj^Jl A^fi\jji LoL£ <vbj1 

LgJLk ^ ( J-o-*j A..«....lall oUL^J! lL~j 3S" ^jlll tj j^iaJl jt JLSk of 
.LJU- J jUl ^IkaJ^ ^Uail 43 ^ ^Ul 
^jLJI c^Ljl—>- ^3 a 1£JL* ij jJai\ o!a J5 JSw AAj£>Jl ^ 
( y>xA oUjVl JLo ^ ‘iUb^j N Lit Lkj tjijJl y Uj 

v--*u Jjj-jjlAoJi A33 ^jA jl ^yJl lgj[ j| wl*>(Jl 

J Lv» d-g5?xJ ji Aj^iH isjj«lJl JJLL" ol ajLp ^ 0j^vJ of L~Lp 
t^JU-JI C-3jJl ^a>oJ IgJ ( jja osljJI Li^«j 3>*-.All. tcr ^UJl 

.ola^b^-Nlj aKJLJI Lijo ys> IJLsk l j£! 

o Ux>> i^oJi ^ ^JUl AaaS^ ^ J^JLt \j 

«-->jL-Vl lAft L jJ>Ji\ jaS> jj-LiJ ^jJ >jVl ^ L^Aa^Ij j 

Xp t—^A^A ^Ip O^-i - L>-^JIp jA 

oi ^JLJl of J iAjljJl AjJLp- oL>» ^y» i^&llzj C-J1S olia-px-oJl of 

^JUi l^UxaSfl jPLo J5llU A^s<S>ji P’l^-I jJU A^w> 1 _ ■ > j~~J 

(^^Ij l J*Z~A i^a^JL^S/t iJlft jJ-J t 0 L 4 JI ^ *—Cjl>tJl ^Jl 

LILL* Ju j5 a^-jUI JSTj JjOw of" ^1 ^1 Jup dliJ^ t 
oJl& jXJ ’^Ip J5 ^LJi ^ja ^Jk> o^JLa (oi *) <_£jljj U IJla 



*i/ pi Ji* ilal] 


U* - [ 

£-LJ! ySy ]suMyj» ljL^j J_j>- ^J 9 ^ ioJLia Ai Jail 

JS J ^JUl U* ^ (>J J£J Ul> r y ^) fJ Jl oU^Jl J 

jjJL> c-aJl ^jLw jjJLjiljSJlj i J? ® * j>u) oUaggfcoJl 

Jp (^1 ^AJL) o Ug « >T .4. 1 1 J ^JUl 4~+S JL*>-| k + ~Jt> fls t(0jJU 
_^>w ^*P jJLafl J j>JL) LyU* ciUxJl ^JUI (JjL«ut 

.£-**» UjJU 1 * * 

ilijL*. cj J3 ^J! 45>W1 J»jJ tJl jJtxJ Jp jlj-^1 J 13[ 

• jj^l J* JJ>>> jJtJl ^J-^l 'r'j?*’ 

(J^Uajp-wJl J y _Jljjl gJL J l Jjbta <oLj {jA jJjl ^.laT,...') N ^jl 

i-fij JabS jl a !yJLA aJj! jLft Uul l<Ux J JyA*}\ ^X» Jp ^lp J? 

c JU l^l 3| i A~>-J^~>cJl jjmAaJ l jS> j~S \Z *S >yZ A^xU-dl 

IjLa Sj t(J j~aj 3.bJ*i cbLox ol yjj 4jAJb>- Jp *^~*Jl jjj» 

. <u>lj 'y j-jIj aJ j j£j js 

^yb iAjIjlJI JJJi C^liao^J! J £*JuJl ( ya i3b& oJLS" Lwj :LjU 

cA-»Ijjdl ^ji5j J t^JLa -^1-** Jnj Ail ^y» a5JL>J1 

jj>t^ab\ yy* CjUao^Jl J>lyxl J| J~aj Jb ^JLJl jl bJLxJl 

• J?Ji/1 S jJJ C~>«j o ^^-/aU l l 

aJU»P jy* J JulJlj cJL>-JU Aj>- jl»Jl Jal^*Jl jl £t-s£>lJl ^ya :UJU 
jjJJ ^JU) y-a iblft oL>5 jl j^l v_>jj^<Jl ( ya djLjj toi! jXJ Ji 
oUaywJl ^JLo jl oi j£i eJbJbj! aJ^SH JLj Jj i jjJl J 5 y* JL*j 5y» 

t jjl^Jl £ljl {jA J| aJ^sP^J j^/l bL* ^j-usl Ji j JsJ jl 
Jl Jbj j^p- sZ^ l iaot^Jl jl^Vl 4jLu»u jJl ^t-LJl «w—jl L*J 
tv-^-y J Jl L^l «y» J>i ^ I Jdj» 



oUU-*JI ya ^JUl y» a^>w? oLa 5 Lojj 

4>w> oliau^e^Jj 4-^jZJl aaJoJI t^Sy ^1 ^.->^^1 oL5 

- Lz&L-J ^iwlaJl jij.riM.lt (jjjJ ^jzJt a^Lon^JI oLLo-*JI 
j^p <upl*-iNl oL.m5.zSI JS - jLipI j * s - < j^L5 jllp 

oloJ Oj£&j tAJjlo ob^jJU c—-» j-jJ| ( j^«j ^>*0 ilUiS 

-o^ io jUL (i,0) J\ ^ ai yZ* ^1- VUJNI J*L^l 

Ij j-*^ mLJL>«j ^jll oJigJ i._ mJLvjI ^j^ 

* 

dUAi lA>- ^JuAi jo^j ll^j y>xJ AxJLoJl j-*£>bjJl 

oL-ljjJl 0jjis <Ua-jj*Jl AxJLaJl j-^»LjJ)j i 5 Jj ji? ojI5 4^-JLa ^yLJ 

tU?U?jj L>j*Xa o^AL>o OIJUDI j^jlj jJl 

ijl ^ JL>w ^OojjJlj 

• Oy>- jVl j* & '•*£' 

^ j^jIjjJI j tXrA— ^lJL<J| ^j-JIjj-JI olji :jl J-* IJLnaJl 

oljS Jj»%Jl £_Ja:—J iSy, xrx- pijjiilj cxro- 

j^j Y <j^L^j (Jl ^rA- j 

xrx- jIpj x *v- ^Uj Ji xro- ^j^jJIj 

u-°J ‘1-W *Ljk olj^ JJJij * * A “ Jl 

J 5 w OjIj j-^>L*J! 0Aj*s y* ^JS 3 Jjbwa J )1 ili>-^LJL jjJL>Jl 

La)f olw> 5 ijOwsJl j~y ^jjjjlSlj jJI olj> J 1J1A.I* 

jt JAj >00 Oljiil 15 ^-mO OJjXaJI jJ> yj» J£w*i 

Cs* -^"Ij ^y ^ oljA)l oljLJL iiliA 

J JU o ! l iJLo-l y^Jrzz] 4 jjJLU .4 L/a.?“NI oLL-^Jl 0j5o tiiJjbj 



*L)I (I 


i»\ -[ r*A--A 

Jr— ^ £j> ji jA ijJaA\ ^ *y>- 

aJI JJ^wj (_^JL!l Y ♦ 1 —' L jt w> Jl ^pL*J1i[ ^aL^a jJl JlLjl 
) ^^LJI { j&L*aJi\ t jfi> b L^ — AjL^jJI ^ Y TA— ^-.Lo-ll 

^UJ.1 ^-Jj \ iw> 4&J *j>-yJ\ (Y * i - 

oL»S Al-Jca 0 jaS' Jb JoCj j» jA> kJ-UJJ sl jJu Ji 

(Jjbca jl L*jj t4jA*Jl ^ LtA«Jl ^jP-Ia-II Jl\j ^- JL » J l ^ 

4A>Jh}\ oJLgjj tJJb*Jl 3X» JUJL>*J ^jA bj£-i Oj yu* JJUslJl 

.J>«j» aj>fc.vflJl j^»_P JUJb^J jji>*lJi 

tL*lJb>w--l ^s\ — Y f A — ^jJljjJJ ^ybaiil 

{jA <Cg*/» 4~+S <Juaj ji jtJba (l ,6) ^JL Aji A>-JJ 

&l jLi tiL- jLJa * , 0 JUu Y « 1- ^1 Y r A- pAlj^Jl 

lg a+a>j Y rA— j-Jljj-Jl j j&j Ojp-s^a c -A^a j ji oL-jLaJI c-»^ g-bi 

£-JLj 3jp^aJ\ j-o-P jl lij ^iY * *\- jJl ^ j^So 

Jju^i ( ^p <u^» aJjl-1 c~?- 4l>Ji>Jl oL-ljjJl ^ i<L~- jLJu 1,0 

.Ot j i ®JLa 

Lfjlj Li>- jJ8> ^^pLcA^H J?Ltdl A^mgli jjSvI*Jl ( _^L«<3^Jl jl5 li[ 

,J ^ jjiwJI ol ^1 Ji\ JS~H c"W ^UJ?! JJ^it 

oJlA i Jj£j J ij cLjjA jIAj JSS- i t .t. J _) r yJ^-i 

s*~* 2.si-*- Lj ojiaj pU51 Jap ji>-'VL o^JL>- Lj ajIjli aJ s a> 

*js?j cjujI jSf ^^w5 jjp jZs'i/l IJL* jt 

o ^ J ^ Urf?^)l 4-J J^pCi iLuaija A»L^P 

u-ylAl>-l JAP IJlA <AjAxjj i LAjJI ^pl*«i| < jP- 

Ajjj olw- ^ ajUjjLjJI oJls (0^>Jl oUjjAiU i^^UJl 



[? JJ Jjl jl 4y> I p 4jjLj j ^la*n] 


\ 0 \ 

j*j) tluJl ^U-iJ aj J} ^pUJl ^LojJl 55UaJl LgjjJ 

J»UJl t>Ll dj& <j JJI 

YYA— olji jAu J£_JLjl AAjl» 

SjS 3l jj ^Liil) jlU,* *»Nfl Y * *1— ^Lo J\ 

(^1 YTA— oljS j4*j J& U^i 

{ J5^ jAj <jUaJLj'yi aJL^p »-Lj 1 j j ij^-JaJl jUa.UNl 

^^tdl ^_pxi JL>*lj <1)1 oUjjljJl ejj^ 

<J\ <Y*1- LliJl (Y • i- ^U^l) 

^■LSilj Y • A— ^Lo^Jl 

l^AJl Y * A- ^Ls*jJl ^jP Y * A— ^U?^1 jJaJ j~*J ^ 

. Y Y Y — j^i'.*\ Liit {j* J* 

{j~*ij i®J Y • A- j^aj ^Js> J_^l>J! Iwj 

U lii S^ yJl Y YA~ L^5 jJ| jjft) JS <jl L)jJJjfr)lT.I| ^pJj 
jJlXIl l^iaj kLUJLi .YYY- \ j L L aJl 

cJl5 aJL^p jl jjjjjiaJ! LjLi a JI ^^L*-**] jJl 

jaP ( j—-jIao v—JUjj O^pxj jSsVt lJUj C-Jj JUu# 

A-Juko (_^JJl "iwJLill ^jSfl" p-$jJLl J-^Ul ^i*Jl Jbji Uj jS/I 

(_£jjialJl ^jjLl~J| 

jLp Y YA- aJLq-p* 

4-a 5 ^U^rl O^j t)t i(i) t£>Ul 4jjj ^4ij ^JUJI 

i$S}\ ^JLoJl ^jJL^Jl <u<> ^ J Iaj^ Ul^ul ^jJL^Jl 

»Sb t>* ®-r* d^" {y 3 Oj& 

4~+S ^JLij J Jb *^5 llS y» jJl”^£^tdl v_^jJL>«1 \jj£&\ 



[ ViL—^ »1 jl jjtJI ital] 


4aj'}\1a y >jSll A*-$ j>Jl J ©Oj>-^*Jl LlJuJl ^jJLfrll 

J LluJ l ( _ 5 pI*U| < j&\-&j J! *~*£ ^L5 y aJJ |*J U 

aJJ l-V>- ubdb^« U$jL-p- |*J ^JlUI v *^J 1 9jJl& 

d)l 12>- ^»Ip jLL» (i»®) jVl j**p <l)l£ Jj .L o ^jqjLL* V 
y LluJl ^ypUi! £ — ^^JL^Jl y* bi? kl»>ljjJb Ji ^ * J>*j iillA 
vJ^T Jii fj\ ij>Ji J Jaij J» jUb r, o ii\ia» aaJ>Ji j j£S &j>ji 

y Lw* olj»«»Jt 

JI jl ^j-il^*L jjUJl !j-ft _^>J! o** n l Jj^" 

ImIjmJ J5 —5i^iLLjl */.^^,^*l A, —j (jjl - 

aJLfe JLp JJo N Jl) t^y?-jUJl pLaill Jl y >jVl USU ^ 

^ jilU l ^jJL^Jl jlp j^-j j^3 UUi ^Jp aj^P t4^jI/ uJ l SjPllajl 
3jU>- ^ *A; V ^Ip jbJ-a £,0 j*-P 01 f j£\yb\ 

*' W J>x j Jl J.PJ J l-V>- Sj^-S APj-~~J ^jJLgJl (_£j>Jl UIdU)! 

»—sSjJI JLajzj jl *)lJb iaJIiJI J 5ji 

jg 1 q> US' ^Ip JS <o Lgj V 4_U yUSi J aJ^s ^jJL^Jt 

jJJaj d)i ^jSUj U jX) i)j>tlJ I <1)1 4 a!j JL>*J| tbUljjJl 

^ ^Ul JSJb jjSlu ^JJl " 1 _ r *UJU ^^1” ^j>Jl o*>UJl Up 

t ^ . -oJLi V ^Jlp ^ylil Ajj jJl CjLU-jJJ A>w ^J-IgjlJ 

ojjto \tjs^ <jJJi jUplf ^ j J^Jl ^jA JjJaJI ^jX>Ji\ V—W*I^J tiiJjJj 

.aJuUI 

ij^/l t5>>«Jl v_j‘>UJt ^ i ~ A-U Jl Ujiai IS) 

J*P (1)1 A> ».>0 J[ 4<UJi ^yl-P j^ypU^i V I O U a> b^bj 

j-P JJU AiJl; UjLw» ijaii U- (UJl WO ^-Lj ^yy jVl 



[?L^ LJLp jjkJl] - \oi 

Oj* J j>u U IJlft j jl>Jl ^y> i — ^jJLgJl jLkl^l 4 >vj 

JiJj^Jl ApLwJl jj^ jls LJ 

Jj JJb^Jl JjL»w c-J 4—JUJl 4 aJiJI oSf t^jJUjl ^ aJ 

oL*50! aJ-gJ aaJjJI j^La^JI 0 j£j Ujl-j s^JJbxiJl oUwa <u^ 
XJl>cl) iw*JL*»l J5 jS ULgJ j*ji 

.I fcl p "V j -bJ-iJ! ( Jl>Jlj j»-p 

4 JLUJ 1 ^jl-Sii ^^ ^ ^1 o^cui ji 4iU>b 

fj! pi-kij^l j' <J! 

V-3L-I JS J y- JUJI U lgjj tliL*) 5 IjjSAgJI *_»'j^xJl 
b*-x3 MS y*& «—'l—oxJ Jl jJ^o«Jl ^-*Jl 

^joljjJl ( J-L>J < _ # 1 p v-JL-Vl ftJla y jS> "il JL=»-Ij 

0^9 <iAJ- v J ibi^ljlJLw ys^ 1--OU i^LLjl _ r objJlj 

<Jj1aL>*Ij Iw < C—3 » vU~J U Jj& j^LaJI lJ 3 v^^JL-Vl IJla 

l.ife ij>-j ^1 j l y >) jjalll 0^ 4^_£e—JLrfSfl 

ku^J ^Jl t^jjb jjk; hjal C*liV Ji^kj! 

o-XA Caxi Jij lC~9jJl l-A^ olj3 Aj jjia-Jl CjLJLojJI 

(jjiaJj; jj ( J&- jjJjJjl-Ul Ift-ilS 4-jlpjJl aJuj>J| 

^ypUcji^i jL -(_$ y pULp ^oj- 

<£y-^ 1 iwJU-Sfl y ^UxJlj JjLil jl>- jJl jJL-Nl y 

A^p-Xa C—J 5ObLcpVl eJLft jjSJ «^UJl JUJI oL‘ v_muj 

.^JI^Jl ^ 5J^L 



' # e -l f 1 j^kdi jlp *U] 

j* ^un «JbcJi yioyi jjSj i ^ ^i iju 

1 ^1 JUi j! OyrjVl JUj 

£ *“ I ya ^iS o^j~^lijJl OiU^> 

0 S>* t^jJl i * ~ OjprJy 1 jl* Jywj yy*j -A*i 

.40* jLLs ^jjwaxJl 

Oj£Cj 0^>-jLp o} *Oj^- jt”^ j^Ij yJl *-•>J^y* <Jy*£ 
0-1^-p-U (_£jyLJl frtJl ^9 ojl>*Z^I |*w £ * — ^^^ilj^Ji jJJ^u 
Oj& UJ SoijJl jjjA £-A ^—-y±j ",j/ai9 ^ yU» Jla” ojSoJI 
44./?y JLoJt jJaJl ^> L L >w .«* 1 y^ou> 4jt fj&y jlsNl 

^ubJ |*JlSj V Oyr jr^ *—*_^JL—T ySJ ijyo)l pLil <oU» j up 
~ t * ~~ Oj^^i\ (_$i“ ^J-«l>fcl)l ^^9 ^U>0 ~ a J l ^l^jJ! jt L»*J ©Jk5y« 

tjjp -twa llj 4*^4j'i/l S j JLdJl (_^J tSy>*Jl ^9 Syy £_jLi jJi jjfc 

j^l.j syjVi ju i^ jsNi ^ ^uji ^ji ^iL o j^jSm 
. i # — i)j?r ji j* ^^>-j-Jl Cijpr(J5 y* 7. \ ^ 4--J y* 

4X-P 0)15 li| tj jfu ol ^SL*j ^ < ylj0.jSTj jjla--a yaj 

S^y>-y oils’ l$jl jl <y c»v) Jb £ •— 

M Oyj-jVl Ol Uj dU j£ iL$J j£j pUj! ypwOl t_~5 Ji ^ 

cDJJJ jl a *w » oils’ *\j*# tj-^lj>JLJ (_gjjJLI 1 jijl ^ 
j^Ip ya /. ^ a» » .'J ySl<xj <ot U/Lm^ ^rj 

015 jJ 4 jPLcJ«i^/I 4la»t.i^VI y# oLjL» JL9 00^ 

^ylp £ • — 0j^- jSfl (J-siaj 0^9 vlUJJ i yoJ l y* oljLJU o ^JL 

^-J^ 1 C5^ Ji y-.lijJl O^tvo ^J5 ^y>-j-iJl 





ji ciiJJiJ s^yplAJi^ill ( JJU*iJ1 jj-* jj—Jj cSjIjlJI Jc~« lj^>-jl 

li-lp u>hi v j' ye *' ^ j5li? ^A LjjJI ^^pljci^/l t •— 0^>"jVl ji 
'jJC* l^jjJ ^1 fj J>-Vl jjJaJl iJaJ IJLft jl yb jl 

•* '“ ^ Cr^i urij^ 

0^>-jbU < _ ^ = Jai l jj* <JjJl ji <Ua>-‘>Cfl p.fl oi l ^jA 

^t>-Li cjLiiS^n 1 Ja jj J, i^jAaj ^_^-L'jJl jjU» 

cjI— Z?A ^1 ijlS^Jl jj >wall ^jdl ol—iljjJi {y> j~^i 

^^>Jl ji JS\ kiJJi Jtfjj U-dj j-p iijjJaj 4 jIjlJ1 ^ UjLjjpt 

L-»_^L*i i ^~x3jj Ji ^■j..L>jl ^jjUl ^ C-J j £J ^Ji 4ijJL>iJl 4jl£^Jl 
I | j«LmJ 1 ‘—•'IjU** ^ lAjL»*pi ui ^ 

CS^ l-JjL-SI (J j *-1 4^1ji CJ 

Vj d ^ T ^ £jlI a jlfcpt ji (^IjU jy>- ^ 3-zJjUl 

4-J?jJl AJtabjJL JU-J j£U |*13 ^ \ ^ *\ ^ ^»lp ^ {j* obU. 

*—aH t AO olJiLjj*j ^9 4«il?^Jl j^lP uL>Lj 4 JI 

jr* 4jJa3 jf ^aJ\ \ t-Ojjj^iL ^|Jiw*l L>JUp 

ls? V r ~ ^J t ^““‘' ' * * * <j* £-Lj j*-<w*Jl ^ Cj J>-j 3 j >*~1 

£ * — Oj^- l/l j - Sl' - nl J ^ »bJ l jJl jJ* Jl ^9 JjLgJl 1 JLft 

l *— Oj >-jVl AiU^^IU iSjIjlJI ^ 4Jj5v» *Uj1 ajlJI ^JJ 

• V——'Ij^j| jJLa* (j^a jlpUa^J) 

Jj kJjLjJl l^Lo CjJL>- 1 ^1 jj^wail ji UjPO 0^1 

0 Ja iJjj-X^- l^S”j *(3^V J?L!L» a Jx^ Ijj (jf^>-1 3 jA L^jjI^ p- 

j-" (i j-^p *-->1—^1 jl J j*-z JJLo) A-jwki! ^ SitjJ! 

_^jp 1-^3^*-.<3j |*j Ji i-j CjUjxJt eJLA j^^S jl ^SCo^Jl 





f ?3JL.* *ljT i Js> 


j/Sf IjIa^I Oj c^ l : - . «l l aJLft jjta ^jlaj jl jlS'j^JI ^ Iji^J 

. SpL* ^jJL- 1 jJaJ Jxdi U jb>- I jl 

-tfkdJ »—'1 pjj pJ w. j,.«S/l 

jJlJ" 4 _ 5 JI jLp-S/I cJ jJl ^ cjSl j?>- <jt 
oLa jjjb~Jl £-» IpLkjl j^yiaxj j^iil ^^Ip ^ ~j 

^J lAwi CjIjLj oJLpIs frbj vjJJJJ (_$l — 4 j 


(AV — ^Lll J l ^ y£i I ^Jj 4~~JL l«I 

pip 4 j>-^> IJLft tjjH wfl) ! ^3 !^uj 

^<3j^d j_£^L*JI AV— ^1p j^>waJl 

jW vlUJJ SC-»lj-a j-£>P LjljOI 

o L Lp ^-jljjJl Im-JjJL-I { Jla <oS/ I^JaJ 

AV— ^^ij^Jl A*l— ^ Ua >—->lJJ^>-1 

- JL?-lj OjjXJ 


*b/ l*i 4jdu>t^Jl ^ 4lj>b>T^Jl iw-jljJfiJl jiST ol 

^JjcjO 3jjL>w» ( jw^J 4 a.«i<i IjL>p1 3^1p ^yiaxJ 

viiJJJ jJLj" ^ISjSl jJj J-Aj ^Jji t 4 A—Z 4 jL^C-S /1 

«- "d-il l./g^li ^JLp 4jisJLa ( JP 0jjIjiwfrgJl e-LJjJl ^jldZj 

4 4aj^L*JI jS' jj>waJl ^^19JJ ^ij^^ 4 aj^LJ| jjj» r>/a 1l 
4**jlo*oJl sJlaj . (_^j^Jal5l jL ^J J LlJ? 4*j^U Lg-i^S^ j_ylp 


J Sj-i5 ^jUJ J-5y 

jjP-* If]jS^ Ajdl>t>s IjUkP-l ^-ISj JLa ^iJl j^>wajl oll~P ( JS^ j 



[?L>-pi LJU i Jah jjUrU] — --——--- \ 0 A 

^5j Ji^l <_ylp <3 J* iuji iiL* jl jjdL* ^jLlij ij-tjj 
* O^^ JLaJ l ^9 JbJb*J jjJL*L*Jl *L»l*Jl 

5J^L ^IjipVI |*JL«i l^laj j «L$ia yJi>tz}\ }l p-Ua^l .ilUft :Vjt 
c_49l ja ^j p*P j V oJb^Jl jUp^I pJ krm jU 

<LJl£ jJI ^>J! oVl>- Jl* ( JJ^ iiLa Oj^-i t»JLP IjL>- ojili 

oj jSU\ y± jl j>^j i^UJl oL»jJI i!U- jl 1-uLjjJ j <_£ljlft ^ 
j j£>j .SjJLitaJl jtiP’Vl ^ ^jlDl lio>J1 <_iLil5l pi iLajT 
4.la.:.....,^.ll oL-ljjJl »—Uj Oj*Jk*jt t—jj-L-'V 

J-^aiJl —j ^ jlj j LJla jj t"lijLgi ^>ji 

*Ujf JuiJl 1 j^ j)}\ Jaj <qprj ,^| £yPy 4-^9 

K jO>*J^ jl ^ p^>bJJ SJL>»jJI JjL-,^J1 JLj j J^J^i >1^1? p-£«ll 
j jl»l^ p_gj! jJLj (^UJI Luls__j 4>-lx<«JS ^cjjLJI v_~JLwl 

J\ *\j>-\ j yr^i N p^l J>- puajl5ol ja lir 

.^1p 

^Vj^aj Lftj tp_$J l, « r ^JUf f * ^ N :U*IS 

tjJjlfc JUiA\ 1 —>'jSLJbJl ol jA yj3 ^ ^Ul Ua>Jl Jlta ^llapl 

L?-j]j^cJl ^>wa ,_$* vi.. » .>. ^> Ji oT jd\ jl y* p-pjJl t _ y Lo 

ya oT J*S\ yj* ^yj Ua>jl iwiULlSl pjj pj i pJUJl ^j3 OJLdLaJl 
jX<Jl {y> jjJU l _ s Ip Jb>-tj llaiJI jlS” j .<L*gJa3l p^cxtill oLJLp 
4-A>«i ^ JL^-t j£Jtj pJ (^JJl JjCgJl lla^Jl {jQ lJ'*' 

jt t 1 Jb-1 Aj^JLzSj pj — Ij^lj l yzj*^Z*+t (JiL*j 

^Lill jL^a jSf \[^uj (i±jJb>o jl pJ lla>Jl lift 

**n 


Milton 1997; Hitching 1982. 



\0* 


►Ijl jjjad! 4 j Jaj iJilJ 


lljJb SLSLoaO Jl*J jtf LoJ tJliaJl 4 ^3 . t/9 pjj pJ 

.jj£j jS\ Jlk, ^Lp C.. jJl> - ^jlll 4, l£ . l ». l l jl>-I 

^jJb>- ^ ^UU ft)jJLoJl 4 - a.~a. i l c JH? ^tjl <_JlJ ^ ^JtoJLj 
jjJu A • ^j^LLJi ^ ^ *11 JjV £jLU j*b ji x* i r - » . U Jl 

£djk jr^ til (Jl 0*0 j^dJ 1 Ij^uaP JJ X- 

x 0 =^' i>* 0 =d*> 0 J <>=d^ ' * jl Oj ^ 9 Y * Cr° £jr*i 

^UJl IIa jl dUi ^a J ‘"dj^*" 4i1 JLp " w JUl" £ijLJl li* 

AjLrfljjJ ^j-aJ ^^Ip Jj-ul^Jl ^_Jal*«j V Aj 

n Zj&\ iu^ji *u*^bu ^bii v L-bn ^ :i£u> 

il>n ^p y] \'j^ tl*Jb*ji ,_jJl ‘Un-JaJl C-jI jtU Sj^NioJl iv-1 
CjtA> du^Li OjIjj <LoL>*Jl OjUj *j-aII ftPj~* <jl jSAj ^ Aj b/ 
J^lj clLJU <JjJLa jAl j£> ^w2j ji <o^a olx>l 
i~^>uj i*Ua>4 lji ( j5La_) a-LoJUl CjIa>- 1 j-<JI e Aa 

ak^VloJlAl^p^wai (j! s-LjLJl La Lojli 4 j1 jJLj tl^i«9Wb 

<NM.jfto.il jt-iJl e-UaP^ OjajAj l-igJ ijb/l ftJj-ftJl |*-ft3lj (jSlapJJ U-J 
^ylp "fjj£Ji )I it•! j*J jSj t<J ( _^u> bl Lijj-ia l^r jj 

.j-SLadl ^ £jJl 1 Jutt 

Jj-aJ| <^1 ^Jl p-pAlJ aUJLjJl (Jji Lj Xfa JaXp iJLft lliilj 

Ijp- ■- -«-^H ^9 OjZi dUi I M....J i t jA»ljjl ^nPjJI (_$1 1|*Ip 

ljjr«i jl jl t J a: .~.^ > p-gjUol a-Ulnjl ^jUj c)l JjavJI jJ> ^aj 

j-SSm\\ AjL^J ^y]| 4j <AP A>-lj *^doJ jl^il ^p 

lj[ c^yJjLJi ^ <Lm- 0jJU ^ 0 ^Xol LgJl JilwJ 5ji9 t^jj-iLlajl 

( jXmJ1 {jA { j-J^La \ * ^lJLj l$ii 4lj*Jl o-XA ^-JjL Ai>0 ^-Hp |*ti 



[?L>- jljjJbl <L*ip *jjaj jjJadl] 


U« 

P l$J[ jjaL>^* i^iS/ flJu j-ij ^Jal~u ^jls iC« \ o » ji Ja43 

<u! < _ylp ^jjIj J>Jb>- j>-\ ^*Jlp ^JaZo»«j loJ-o Ua>- l^jl 

dJDJiJ L *jJijj ilj y* j^Ip^/ 1 4X**» jjJLo *\ o 

O^JbtoJl jl$-pV I LoJtta AJLtmZja IgJLP j L uJl 4*>sJjtz)l jta»P^ll 0 ^Z 

a3jJLJI jS' IjJl* ^jS ly- j>c~* I tlJbl Lfx* N j IX —** 

i >w L$ip jJL*Jl y)l ^jIiJ ULw .^>jj oLLXJl <j jJLwj y 

• XjIjJLp r l5jl yj SXoj pl-t LmwXI 

olULy-V l iUd y ^rijlill elk>-I c-XiiC (JJjCj L>-jj 

j^Ui-tVl yXyo ySX>j 0jiLo ya^Ju ^Jw^LiJU jjjJJl oUj'b/lj 

^1 V ijy ^JUI JLJI ^UJI y U5 lk>- ^ISJjl JLp 

• Lg / - ^ ' j la!jl>-l yUaJL 

oljiVl j oljji>Jl y ^Jl y-jJyyijJUl oLJLp w-XliSl 

y (i—p~-L LX-Jj 5ijy-Jl) IjlS'jjJ o^>ij y X^JLjl 
•2jli jIa <u»Uw jjUyjj-* fj,\S Ul Sjy^i ^Uj XLL> iiLa dots’ 

<yw> jl£ t5*^ £Jy) FAe KBS Tuff Lgjt 

.i^gjl oULi^Nl 

Utfjy 5jyy y UiJ! oULJl y i _ s £J jjLijjj 1 ju Ujllp 

y**-) (The KBS Tuff) j^p JUJL>J y ^Lp 

^*1 y» 

[j j . s ie- l»u L« jl5 i^Jai ^c— ijJL-l Xla ^1 jj Cdj^ 

OIS' i(lLb- J\) aJLj^I -c^a y jj <;U t jLJ)/l y 

015 <iJJjJ i<u^yo o j>*>*S I^Xlwjj oL«Jl «oy- Ij^Lij 

tXilp ^P J^ap JyJ Xjjp o L y ^ - AT tOj ym jly ^1 p 





IjT ft iJal] 


jLx^L ljjLb (jjjJt 0 j~>-j 3^15 iJlgJ p-|j53j^J £ ,a -J 

^Jl IJLa ya JaJai ^»jJI ^ 3jJwitl p|jp-Vl 

i^JLJl j~S (3^^ ^jjlxU oj^S vu'VjU^-a o>-^p- dJJi £-*j 

«-»!t>* f ^ ^ ^ c/ (►* OjA* Y * * tjl *> 0T ^ 

JbJb^j 0x3 ^ ilLjTj^ 4 j1£j Aj J <U^-J ^-Jj^alS” Aa*L>o 

l Ujjir O O^JLa Y , *\ AjI ^^Lp j}[* jrijii £-* '—3^zJl j>&’ 
ijLiljj Jbj-j LJUJO (JL^tltl UtA k_-^4P- a^Ja>- C-jJL>- 

0 j>%*ja!h\ C«aJ l »_" ■ ^-t.t'Cl JI3 tgji ^LpI k_fl^l!t j>^~ 0»>*J Ajj-lj 

.O OjJU Y , 1 ( i_JLj Lgji ^llP <ui> A>-4y!jlJl 

j^UJl jJLl. ^SjAj j\~*j 1*15 f \\V*\ f U ^ X*# UAj 

|» W *1 ^ ^Lp J-5 «j^Xa- ^JJI ^L-j»- Ijilplj i£y*0j+M y& 

Y , t Y A^>M^>cJl J&-& 0^ lAii ^JJU*«J ^|X>eI**»lj 

^Ut jl^aj'^U lAl-j OjjLa 

ajj>i>J| oloJl Ja {K-Ar age detenninations) JbJuao] ^aUtl 

' J" <J f 3 cs^ 
jL*aI jbJbu ^ OjjXj pL*A*JI ol ^**Vt tx$J *^jl^>*Jl y*j 

Cl L) Jl XJj I'iljt jAf* o!S jy.n j ^Jl j^>wa3l jlo^lj 

yaj l*\$jjJ £J**0JJ ciiji pjj *-i-Li ^KiJ jS> jXj 

^JJl pUUJI t-iyu I-A-S^ :AJldi t -^Ji ^kj jl ^y^Ja J l 

olij oli JJ >wait ^jjUI Jj-Lxj 0jJ^»-«i 

Y t *l A>*0 jJ-XJ A>c^ljJt p ■ 4‘; g 'J ^3aX*Jl jA L» ^Jp 

OjJLa W,0 jt io O^JLa *>° *JtUJl 

Y"ajUp 



[tLf jJjjJjI cJp jijJolliJ 


^^ jJU J\ ot ^ SkJili oJla Jp ^jjUJS iU-j 01 
0 

l» ix <ca J clUi {j# 'i/jb j t4ijial* UJ» |*JL5J oLjLaII [ j^ju 

Ujup Jj>-Ij Jo>- 0j5vj jl ^Uj'i/i 

JLb> SJ?L>. ^LaJl iXtS' cJl? lij iJaks^* J 

.AAjSi Igjl ^ 1 *j N ^jlllJl oil 01$ 4 4 jIjUI 

jjJb&4 ui^Lwi ftp/bll 

JU-S31 uLLSl \ ^ M pU J aJW( a^JIxJI ^>Ji <_Jap 

tpl^^jl J «^lr J* *b 1*1^1 

t ^i J ^ 1 lM ^ jj-^ J p** (*^ ^ Jl*j 4pl ^i>-l 01? 

olLJlJ A3jA«Jl 4PJP j Jl cOLiiSl <oi £t-*aj\ J 

jVl j^»-*J <u*-Jl 4 -^L>-j t^tjjlijl «w?U*Jl o^?UuJf 
O^j^^JI ^tjjtiJl jl \ i -0_^^ ^ljjIiJI OjjA^JI J £j j^>-\ ^l'i 
OjJl o l y»»> ^y0 tAj^mdJtJl lUJl jaP Jb J bd <W?JJl 
^J-3 l) jl— >y 4i~*» \ jU^I 0 jJIjuJI jl5Vl ^ULp 

j jlmi J^A-J la UUj iJbJbJl jJL-Nl IJLa J*|JL»*I**l ^JjUl 
j~cl >Jl ol u U j ^I 3JbJb>Jl 4.J. Ja J I oJLa c 3^U»- c y>j S^LJl 

41*- t—ill o * jj>o £_JLj LJLjilj L«*jj i±~j;JL>Ji ^ y>t>Jl 

Ol? —ii J UoJ OXj j^p jjJij pj> i±Ui Jl oU3 Vl iJaii 

•O (\ N)j —(_£JLi J»j^» Jjl Igjl JlaIaj 

0l~j^fl 4-^lji flip oljjpJl ►UJLpj pULp Iju 

^1 J>0>fl jldl c£ Q. ^ l aT JLJI) ^jJLfill 

JbJbxl] N t“ Ojtj£}\ 



v: 


1/ ^ &1] 


nr 

Lgjl jlS’ ^ydl Si^Jl {j* ^jjLJI p_^iJlj jb—Sll j pUi*Jl 

.41** 0 * ^y> jJW?l 

p-LJiaJI ‘LoUJl 4j^£jt oL._>J1 J-sAi Uxp IjlJI 

j ^-—»Jl t—S-LaJL p jAj ^y> P-J>Jl ^ylj jj^-jUJl 

Oj*j£i I JLa-^ 1 ^b 4-iP jbWl o j-nj-iJl Y Y-t) j*j &I oljJU 
dj&Jj tJildU \Y—ojS jJLs^aJ dliJJ S(CO^) 

iijlaj 4 Y i—J jp*j L>J~j t^_JL<Jl Y l— Ojjj^ll 

*bJl aJ^p ^ *A~~5l ^li i ja Njt ollLJI 

.«-UaJI 4. b J.** ilDJjj tpL*J? \jj~p ^ oUl^>Jl oJb^tj 

u,t . r * .» j b jJLo UJ Y Y-j J Y £ - (jjli JL>-jj J 

8JJ-uaj jjJ^£3l ^ OLilp jlwjLi jlj J^a 

jf oLJ <ia^iljj jS/l ^jip <WuJg 

fl j 4*w» * ftj j « /a » S>L jC & (4>UJl 

4*<*S j^AjJ ^ypJl JLLP Ojaj oJL>*>> 

jJai bLJjJ ^ -.. M . ftl l Y i — tolj YY— 

Y £ -<ynS Jj J>tJ t)| 4 Y Y — t)^_ ( ^Jl < ~ *S Y £ ~<j 4.......*) 

-£*-l j pi j *J JJU^iJI Jjuva v-^L-jp-l p jk —j ^jtU si ^p-L ii^p ^ 
^ybadl ja^JI o! uijy^Jl ^ l^laJj 4 «*A>*lj iS-ib ^ jjJ^S^I 

jJJL>ijJl J~3 ftlij ^ie->jlj *_>1 t4l~* dV * * jA Y £“<j 

.^uSl Ijla JU 

^ iaxa 4 JJ 3 bwJ C ^ -wJl ^yip b-J »■ .W .,1^)1 

(Ub« U^jjS’ obJi jl ^y# ^j>-^»Jl 

jjjj^JI jjSo J j^A-J ilJU>- ixs—u ^Jjtlll t J^*l r^A oLrfLail f-\j^-\ 



[vL>- ji\yjJ 


^J Ui l ^ja 4~sS o j£z I L»-Upj t^JJb*ikk IjLj ^JL^Jk 

tj~~Jk Jl P ^.^)j 4i%*i 0 V • • JLaj 4 ^ 1 oJLa i.A uaj Ji>w i_^>Jl 
oIa y>Z~Zj liJU C*| OV * * (J^b>- 4 jLu J I 4~o^3l (. d«^aj JJu>^ 
tAi-oJ il^wL5 ^^voj V ^ill LUJk ^>31 4 JLU p 4^S” ^iLiJ 4Ju^ J i 
^-JLjk O^j j^Jk 4*.&S c AsOj Nk t ^lp a(_$ jI>ij N 41** OV * * Jju 
jj jA Jujj cL^jL>- <-Lji l^jjJ cJl5 (_$^L»Jl 4 jjIX» Jaitj 

^ C 4..„li l 0-Li J J ^lp {£jp>*-* (Al » i ^ ^ 1 * * (_^1) ^jJj-a-P 

<woJl r * jj>«j jlkj <_$! c4.g.,/?*> ^UpI 4w^> jl*u 1^-wLi ^ LIjl 

JbJk>dj N] £—JLaJl OjJ^^Jb £fcjjtlll CjJjL-I N 1JL$J 1<C^ 

0 * ( *jl ^jui ,^-yi ■ juVi jb>Ji" ^ jkJ\ u^p ^\ buji jUp! 

0 * y~P 1 CjLjJI Ojt i^^cj j>-\ 1 ^jJLp 4U* *— 

. A>%y%^£> jjuli (»JUJ jl <CJLa l )k liiij ^JoLmJ i J^~ 4l**i i^ill 

^ C-J15 oLjI^JI bU, ^^jJLp ^Jb o J k jjb^-l jj-aju 

ji v-iNl ^bJLjJ j^JiJl ^k <_5* ^Jla 4 L 0 

ftJlA yS' JUJL>«J jJsj-1 {jAJ l(jb»JjJl j-/a« ' .5*U r JL>»Jl oJLsvpV) 
L$x»j (<uijuJI ^JUJl 4^5 ^LS l$jj j-^Jk t4jj-^*Jk jIjaJI 

.4jUj c~3j Ojj j£3\ A>-k jjp jjJl^ik '—Ujj 45 yj* ^gkiwJ 

4 b^ia-vr-a _^p 45 LoJLlp IJLa bJ j g bT 

4-l2l ^jAj jUa!>-b tl fej p J^bJl J*J htShLA^>- jaS- ji *^la (Jlji 
\ y — jJjki# \ i ~0 4 : .bx>Ji 4d J*A ^S' ^ i ~0_^Jj^Jb 

4-^jJl oA> ji ^*5ji L-iyl <l)k «>iUi {y jij&Vlj i L y > ^^JLp 
C w » ij tolJL^Uj jbl>-Vk ULft c ^J (_£J>-1 SjLxj ivUjJf 4ljb 

J^k (^ibJl b—J ^Jb J k 4*w ji 



[ *1jT *jjai jJU a)jI] 




■ jLis^Ml cjj (3^y Ip jl Jjj» cy»i* t^l toL‘ 

1 jLl>-Nl JjS/l ^»yJl AIjU 4,-^jJl oJLa jl { jJtjlOj jl£ 

lils y?lyiNl tJLe» jl JI>mJ| IJLa y ioJL>Jl cjL-IjJJI oyi*l 

l^QaxJl _yP JLiJb-rJ Ij^ljtj sUi jLj[ jlftl *U1 p UlZ£\ 

ya S t .w l l <UJ ^Lju jl5 (_£ 3Jl OJjjl ^y ^ i — jy^sJl 


oU t y xJl - b J j>o jLi^l 4ji ^bil cjjJl isj3 ?ydl AyisJl y> 

jl j JL ^j tajjj-^JL jj~- j(^JUl yjdl 

* . «. 

t>Ui aJ y Ip t^JJl cJjJl y yy 1 cJj y y Ip ji ]js2±*jJ I Ijus» 

Sly- *LJl Siy-yJl Oj*j£3\ i~~J oJtS" ISl cr SjJlj 

yip JS yi>*-lJl jl <■ jL^I C«9j y <yjJl y> ^JSl yl>*JJI 

^1 y pailSy* y 

4-^ jl ^JoUlpI y yjL>t* 0J*>Ujj jl£ 4yil)l oJlA j15Cj! *Uj| 

Sly- ^ju ^p o*a1i>*I Ji j_^vj jl V ^JUJl U ~Oy^S\ 
\^~S jlS 4Aki>*Jl Ab> jJl J I y-*-ll jl SI 1 4*>-J ^Lp 

yipl jJLl3J jl*L« 1 1 ® kJ^ J^l L$j p-L~-Jl 4o.yJl y» 

jjy«J iijlyLa 4^y Sjy^j La*1pj bbjL *_JL*JI jy^SJl <Jjl*^o jt 


.£_^J1 jy^£Jl 


^1 yj^\5 ( ^Jlj A^JLfiiil syj ^)La j j£j jl t_^>o <ol ^JUJl i^ji 
JjV (^y>JI L^i^P jj^Sj ji>- ^ t-jjj_^Jl j_^5cJ 4b«- 

jjli i) jScaJI ^ i — j jfj £Jl <u^5 cJlS oyiJl sJLa ajI^J ^y toy 
(^y-l SjLaj tJi>el^Jl \ t—jy^Jl ^JjLLa OjIjj 


J^ip ^JL*Jl jy^^Jl j^d C5 -J p~&lia J CjI>b.11^ ,,.'},A |k|j^w^«lj 

■ UJjI -ll 4lw- «—«Jl yjt^l jlyl 2X >-y JJ J^S>J ji yfljSll 





m 


»»—'^Ajca iji jisl) iS^“ la -il l Aj ^ lal l ULi? 

{ j*J)j (_^A 4^>-jJj*>Jl jj—ajJl (_^JU Jp tijAptj ^^Jl <UxgJall oLUjJI 


^-Sl jJUJI oi t(j^UJl C-J^Jl J 1 $jjAp- alap-^la ^ll <*lH» 
(<C_* c-aJl V *) Oj£+aS\ Ji*j <_$£! *A*J {j* olj*Jl cjMT l^*P 

oljLU ^jA oLj aJU- JJ J-pj aS Oj£» oi Aj 

J^-i {jAj .jJLJl jU- UXp Ij.—i AijJbJl SJtA^- bjU Ji*j t^A-Jl 

^Lj| oV-Xm ^j-jLaj j» 15 Aj^laJl i jA Jl * j>*Jl l A* jIa>-1 

Ojj^^JI 01 A>«jbL) «aj j^l^i t^lsLft LpjIaj Jl >-jj t^_A.J| 0 joS 3» Jl>*->j 
oJlA 01 lAjlfllaM _yi aJJIp^j 4P*/.Y 0 ^*£1 AP^*-j 0 J&i. 


^Uj-jJj j»L5 JUi t4jA.laT.il aJjJI JL-Jl ala. jI^j jAxl j 4 »wSJ l 

•cJTi-r^’ ^ J! £j**^ 


JLj Jp *—jjU«j S^IpI o^>J ^j^JLjJI 0Jill o La< J j*j 

Jp*-* 4~+S 0^ I Jxij tlaAtfj jSl oU;.; 0 j-L-*j ^j-jjLk-^ 

^jjjLaJl all Ljj t(aJliJl J ( j = JjS Jl>*j Ji*) IAp- ij*k*a <L>*0I 
Jp Jtji AS ^l»-i)i/l j^Li» J£ <ja ^^aUcil 

c-jjL**tJI Oi j t a^LmPxJI oAjAA ( j^ = jIa4j o1j.il c- j ijlpxlll C. i ; Ua j 
tU>- ( j£j J AjIaJI J ala^V (jDl ^jPjblll Oi O j$ JpI 3AjA>JI 
AS"! ^Ul- jjLlij Jpj tlfJ N aaJp- Jj 11j y>^ 

O! tl^ji^siJl ^Ika^SM cajjj alN^ ;^5l5 —^jLdl l>^p 

J ■ si' a^Jj L yc r JaJl JJUuil JAjw jjlpw cS iU>0l ^yuOaJl ^Uj\1 JAjw 

<^i (J >i-0jj^l Ji>^A ^1 ^ OljJ'yi oi jA-j J ...’/.To JJ 

. <rT) 'J-jal» J^--^ aJp alaiUtjJl 




Richard E. Lingenfeltcr, "Production ofC-14 by Cosmic 8 Ray Neutrons." Reviews 
of Geophysics, 1:51, February, 1963. 



JjT fl jJiJI hjci> i Js> ibt] 


nv 


— . » 


j^i jjta oljl-L^I ^jLJI cJLft OJlSb 

jl jJ oljlJL^Jj * ^ d->jl oJoj^- aIpx* jJ LJjjiJlS' 

.Jij+l *LIp Jl <5U>1 <">^1/ aU- J jj^L- 

^jlZj 4_*J>-i yu oljjJ djcaL>«J i3 J ^mAI- 4 j^L*jJl j*JLp jllJ 

\ t— jjjJ^J JL>JI ^Uj^/I JjL** jt ^ZJLm\j t JLaU^cJj y~j j—i 
j»l jl! ajS >r,r jjS> J>«dl Jjbc*j t 4 JL£jJl J |»1 jJJ oji >A,fc fb 
J^*lJl j^ Jj j y ~± Jl i4JLijJl jJ 

I 4 J 4^vllll oJjb i^L Uj oLilS^/l lift i m J^ a J*4 «^ ty.Y'A 4 .<■»«»*.j 

4* wl)L 4-3 j 4-5Lj <JL>- j» jA c_3^UJi i)j£j jf L*J 3 (_£JL>-| 

^i>L3lJb>-1 J tl^ ilLa jt jl ... j\ o-—! > *-jjj^£l) 
. j^jj£JL ^jjlzll i-jjA-xSf v-L-Sfl 

|«J oliLJl |J->JL>-1 4—(IjJL j vlx>i-j| jSl l3 jS ^-aLs 

*!>■y J! JWj 4~*y 

t-S^UJl J+P yA (jA>e3 jl dUX JjU- Jij j JJ J J liLft 

^Jl 4 ^x-ilHj 4-l3j ^IJiwjoL jj^jbO 

O^UJl y*P jl JUJI *w?UJl oliLJl ^JL>» l^Jl 

•O 0jJLp (_ 

£~>» cJNT 0 jLp Jl JLS o^wos yj >jVl JLp SLjJI jl 0 Jo jl 


,r,i Hans E. Suess, "Secular Varialions in Lhe Cosmic-Ray produced Carbon-14 in ihc 
Atmosphere and Their Interpretations." Journal of Geophysical Research, 70:5947, 
December 1, 1965. 

(r ** V. R. Switzer, "Radioactive Dating and Low-level Counting," Science, 157:726, Au¬ 
gust 11,1967. 

Melvin A. Cook, "Where is the Earth’s Radiogenic Helium," Nature, 179:213, Janu¬ 
ary 26, 1957. 
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\\S 

jJjLoJI 4j j£x> Lij (_$S/ il L t 4w5k»a jS- jJ-j 

(_5* LiJl ^y V_JUs lj jiat il 4**py J 

«j ^Jjfc (4 jJlJL2zJI 4^1jJl)I Lj>-^J* _ cS ^yjJu 4*^<>L>*JI 

oL‘1 ^gJUj ( _ylp ^JL^Jl o^l <UldJ jUlP"l 

jU^/ 1 JU*-- ,y £~*lj <3Uaj pJ Ja ?plJ 4 ^>w9 

c5® cJLSiS’l |*j J-ft ?^jLo Jj-ua>Jl ^ 

V<uidi3l ^_jUj 

frLJ»Sfl ^^Lp jliJl Caj a5-a>JI ^ 

oU-UJ jJJLp-j 5j^j 1 JJb a lijy«^a La jlS' ^yJl 

vyy 5 o* cr*^ vj^ ^r 5 "' J 3 '^ yj 

j»Jij to TV o * 4jl ,_yip J5 JLj AJb>«J Jl 5 o y±e- d)L^ \±j~aa 

<CC o ^ ^_a TA * ^ — T £ £ ^ yj I^ojp ^_..t..^J I djij&l ^jjtll! 

JiJ oJL^Jl ^jbdl cJl£ L» lil cULLj jl * yJJj (Ua>JJ lJb- hoi 
1U...-.J 4jtkill J^p J-P V. ^,<3l 43' OjLllS'r 
<oLxJi oJl* Jl*j oLja-aJ| 4^J>-1 yt y ^JLjl 4 jX5j o4ju 

oL^9j>cx)I y» L^JLp Jj..a > JI CjjJl OjLilj (5ijJL^Jl 

y c*n *ly-t c-L pLaj Lijj <jjIS jJUt^JI oi j_yJl aJLclJI 

4*Lp ^yft I^i5 ^JLsi liiljJ l \ £ “Jjjji]| ^J} JtCAi o 

oLsL t^ Nl o-La jjp i£jJl jJjLaj (JyA oL<JL«Jl fj&j *J 

Introduction ) ^jjUI J-5 t» jUI ^JLp isJUL#" U^jL 5 ^y yJl 
JLaiJcJi y> jl5 4 jI jUJUJl fjjjj i\to Prehistoric Archaeology 

ilL«J v_Jlyp olS coils’ ^Qa>-Sfl d)t olyc 5 jl>J 



I —4 *ljT 


ijjlia £_JL<Jl byj&\> <Jl>cA ^ AA^oJl &Jl>Jl i2jL>ijS/I ( j^J 

^ \ £ — d)_^j£U yS jdl d)l LL »^$ial 

<Jl^ljI9 oJ lJLi ^jj!J^ i ^JLp ^-jllU utl^ l Ji 

(Ujlai J-ilJl (_jlp OiJ^^ [j*J (^LqJLmJI (jNj iA^jw 

AalUa AM olS Ajj \y» ^jjIj v_-JL*I jj£*J! tlr 4 

^jjI jij ^ £ ”0^^3! ^-ijljJ ^-j aS^jJ) ^j2i) 
j*jp~0 o^H-i jA jVl A>-j (_j^ ,_$>■ ^«ASl 0^ p-L«xiJ l^la> 

^ aJU olpliJjl { Js- j-oJJ jjJI (Bristlecone pine ) Aj^)M iajjU^Ji 
^_JLjl o^SX ^Jlz) o^»jl>w^ 1 itaLLij iJjjiJl^ (JL>- 

«—-OjIaaJI jLi3^*b/l JjLwk^ 
jiy^P UjJjjl A*^l>0 (1) J—^3jLU 

*^>|jl?-'i/i jbjwJ#S/l pJ-P jjj\az) Aj^j^II Jajjl>«*Jl 

vIjI jZiJ ^jt...»j jl>kJ«S/t oJlA d)i i(^b>*J*Sll lHjIa L> - jjjjjJs Aw?LvJi 

jL*t**Vl oUI>J *._»L»oJ\ d)l jJgi tuj cIjl>- oJLjLi Ijl>- aLjJ? 

5 j Jw? 3 j>^ AjjLaaj dUi oJ->t» Cj) J*aj 

OUJUmJ xj (Alj^Jl dUi ^ Uj) b—- j-Sl Sj>tJLj 

^Jjlllj d)j..,> j tojja>u ojUfm*iSll 
<W?L>Jl olojJl dUu Alx-rfl^j j>"lj Aj9^Sf Al~P JajjJJ (1)jliLJl 

Lg-j aLum AY * * ^y* JLLftj ^j^biL 3 A^lil jJ^-1 a^Lo! S^i^uJI 

^ ol3^I>-Vl jJj-UU IJlAJ (U^l ^5^*“ 

. ^_.*..o.ll (1)_^^S3L 

,TY| Frank Hole and Robert Heizer, Prehistoric Archaeology: A Brief Introduction. Har- 
court College Publishers, 3rd ed. 1977. 



fj-W • 

^^lp £_JLqJ 1 j^jj^JL ^jjIj P-! j>-\{ jjb& J 

Jplj jJi y-ajj| ^l ^ Jl jj-« CjL-P ^^lp *-Lj4jjJ^/I JajjL>t^Jl 

^JLoJl ^tdl 4-lSJ c-Ua>-l *-■>>-,/>•« cil<JJ~A>- 

»—»ji-<i Ji^laj ^1 ^J dJJi £_*j i*lJ_pl JJ 41*- eiYf 0 jJLp y>- 
4oLij| 4jaii jl ^A>t» jL*-a JL»-jj V 4jI (_$! oJLgJ S^>L*>» 

_^ij |J \jJUJl baj y>- ^,-^UJl y 4ili 

^jA jjSw 4>1 j^Sfl (_5* 

(4lU 4 Jj 5J| 4x*iSM jl oObjj ,_5^ jSf iJLft i4Jblp il>UI j>*j\ 

jl <-3 jK> j^l LllSJ 1^1 y»Vl iJLft j^PJb Jb-1J JJjJ pJijUlil j^Pj 

• vl*3jjl JJJ» £_a l 1 >JL>cj jlj ijltfla 4JjSCJl 4jciSn 

p3 kl?- t^Ui!! IJ^j jLcS £j>-\ 4 i S w* a ^jJs j*j y cij yj 

y*- j*-1p 4mLp ^ja> IjuJI ^y iiL£Llx31 

j-Lb ji .(fl* J£ 3j^>wJl y Oj&j iaJL^ jl j*j) 

jh^aJl d^-~^Ji jU»»j<S/i y- JbJb>rj j^P y 4jl*-ljJb cJj 
d)l5 jU«JiS/l oUU ^JJt^-J y c^JLiS 1 ! pUa>-l jl ty**- 

wUJl y jL>-Sfl tL-a-l ol>y>Jl ^JLp 

OUU- jxJ JaJjj yyJl J3jla>- jlslla l ^oxj y j i4iU- jj£H 'y Ji 

y>J 10 j\J >Jl 4i^jJb ^xJjt JkS <_$j>> 1 jkll* 

< y UHp 4««l^p 5 j^*oj jUaJja ^JUUJi 4-^lla jiaj 4^J^j 

l^iai y j-olJl Iju bj jJjuJLj ^ rA *4aJh>g^Jl pJliSfJ 

y *^Axj U-i ^5^>-1 IjA Iju sL>j ^j-woiaJl S^j 

•—y f-lk>-S/l y» JbJ-Jl iJlAj iUXft*a SJL?-lj 41*- 

.jUjs-i'i/l ottfJbvj 


r» f 


R. W. Fairbridge, ’’Holocene." In Encyclopaedia Briiannica, 1984. 



m 


[ —• *1J^kjl bjau ital] 


i)j£i Jjuua < j~> pSj ^JlS ijA lift rf J! Jl J~Jl 

tiJL* c-iilSl M ^Ip Yy>Jl ^ <UI>J JjUwj \ i - j 

^3! JJL>»j ^Js* l^jJLo-^ 45^L»j illjLrf'i/lj Ijjjjji 4*4iL>»j 

iwxJLiS^l (UlftUl jj>- ai»* 1 o jjj» 0 jScJI oljb ^yJl AmmJ^II 
( y~j JjU J5v-1» c*»yb Ji* (j£y*Jl o^*ll 11 O^j^JI olji^ ol 

A?tlu jj> Ail .^s^LaJl ^9 O i_ill ff J 4l*»* t—dJl £ 0 

(th^tjjd (3^°*^ (_^SJ*J jli>«J3jl CJHl Syn-oJl 4 aJ*1 ^3JU 

-LiJl 4-j_^ jSlialJl ^llil ^ SJbJLi S^bj 
tojiiiJl oJLft *toi j~£ ' £ -0^j£)l f ^1^3 oJia ^ 

iiUj- 4 ^p*-—« 0jldJl ftJtgJ 4~oll<Jl obji>Jl ^Jjb ^wi.—» 

^ jl ~0jJ ^jjlill jjjJJ*- jjijl 

oi ji Uj jKfi Ol^ oJ^Jl JJ^OJ o^ill ^ H -dj>J3\ JjUca 

c.., o j jJ6 ^-Sl 01 L*5 tl^~^ lftjjj>J ^yJl jUpVi j~<3 IJl^Jj 

^lp *—Aj^Aj JJLa \ £ — K^ji^S\ yS jj ^9 <cla>-^ba 

olii>- ^Jju t(^^-Sll 0jjliu<Jl v_-JL-Ij t_^jJL-Sfl iJLft ^iJjxi^l 

jSj ‘ol jjsxJ l oUji) a-jw* yJl jj-b>Jlj 0U-^Jl y *J js jb>-j 
l ijiftlI ill A-^n^Jl ^UlaJI ^ulio JaJijj V 2L-ljjJl oJLa ^Slii ot Lvajt 

^law.) LoJULP 4jI iSji jJL*>L aJ^JLoJ! Jij t<Ul^_pl 

pij t^JLtJl O^j^IIj (3 ; : l 7 "! ^dj^l c^l f-L^Lp 

^yLj JSU^JI iil5 jlalJljj t* (J jJl ^3jJl ( jfi- Njl ^*-gJlj—» 

. \ i “0 ^J^nJIj ^Jjllll ijl_L^2>3 ^Jbo (£j3 jy*-i UjjJ 

<T,> Jacques Evin, "Le temps el la chronomftrie en archcologic.” Histoire et Mesure. Vol. 
IX-N° 3/4, Arch^ologie II, 1994. 



[?L>jijjJb) AjjJaj J>ji] 


WY 


Oj& ^y&y 4 -aAp i ^P ^lalJt ^a-*j 

*£yJ> jaJI I Jlfc JbjJ 4 j^U aJJ>I j\ toLijJjud ^Js> JI Jaib Jb 

# » * 

cJj f- jaJI jiil *#>-j LaSj _^Nl Ju lij SpUl o^L>* JS ± 

4Ji! jfiyi M Uxp isLiJl JUS"} jl oUjJUaJI pUaP-j 4-i-5 (J0 J-A>« 


V_J y* *L1*JI jl ^*Jlp 14-5 IS" 

I^alS ISJ_j i4ia^^L<»Ji_j 4ij>cl]l (J^l>- y° 4jl \jL*y la V} j^JLwj 
oUjLuJI j pAjl&l y> \j*jAj j! §. 1 p u* 

yA*-J> ^Ji jjfc iJLfc aLL*l \j J C^SllJlj S.ASJaJ1 

C5^1 ^Jj^L3 4 {j* 4JL—* oLp! jii! ^a QjjSpJ p-LJjJ) 

jl <—jjLftil't ^Jiiij lil U.,1 j tJJLL jixJl Agj>-j ^4 p_gj>«jUj 

j*-£»ijLo 4j jJLlj j j4j tlg-5 <wJ jPjaJI ^yljLaJl 

twb *jaJ 1 IgJI 4-£J jl <_$j?**Vl jj*Vl ^aj 

vl - -£j ji U pjj ^ li*>w3 jJLj U jl ipJLJl 4.*-Jaj JaJS jj j-J> 

JlOA $ 4 -jI^j l$jt ^^Ip J^abli ji®-d Vl V_~>*J IJJ p^-Jl ^ 4j^Uaj 

<_-j4P -1*j Ia-S oLj] jj^aj \j\y& j!S*)l\ ^jLzJI jl L;lj 

jUpVI j>jS/I ULh JL^Jj jl «w*>«Jj t4-Sial«j 4-j^UiP jS\ oUJb 
4 AjL> A~>-yJ>" jy*a& ^3 C^ ij tL>IJb»-l J aJjLpxA JCP 

l3jJb jl ^ g A H OjJU>- 4 J |JUJ| : jUaI>-L tlftjl—cjl {yj 

Jjl-Jl LjIj IaS^J aJlft ^jJU l l J-4>Jl ^j5 jijXaL*Jl 

^ i — jjj^JL <—jjJL-iL 4aLcuJI o^JUll (J_p- 

j^yJl ^jlpjJl J M U 4jj jialJl A.jj?jO .Jl cil> 

V 1 ji jl ULfc u-ispl il^J L^L-t L^ali^/ OJLftl>* 

CJ j}\ JJj-aj y* (4-aJLp 4j jiij j^^li 4 jj_j^sa) 1 J»JjJlJl 

.jJUJI L^d>j Sjii )j Lf *&\ 



\vr 


[ UZ...A *lj| ^1 j ^ iJjl] 


$2Akii ^UmI * i **UaJI 

4yjJjj^Jlj <u>-jJj-Jl oUUjJI jl :J15 y» Jjl 4-J^ ^-jy- otf 
^jJCJIj pJj ipJlwJl ^ijlj jjJJLa JiUJj ^UaljL Uib j ~J 

|JLi*j j£\ o ULajJ l aJjfc OL>-\/l ^ytnj ^ jJj tUSb 

viUAJ 4(_£jj£Jl ►bat l^allaj UUJ C~P-y-j ^«5t AP j~~>J 

Ujb*3 JJUj IJLfcj i jjJ t$j\5 IfSbij 4yJl oU2l£Jl j4 -jLS" c*p-wJ 

L-»j jJy>J! JJUlJl j &Ajj.^ialJl Aw?yJL) A~«»b*^/t SJIpUJL) 

c)t Au yj <u?-^>* 31 d)3 viUS jlS^j 

oJ jJL>- <L>- £ly1 J ia>-^3 AjIj liljLw* pJ yajS/l SL>J1 

oUj^ieljl y» p-P.^-U^JI ^ylyT^/l ^yj A«u J>S cJj y 
^jjljlJl yiu; Q y JL«j ybJl plajw a j^a jJjydl y*JI JjJ^J jLb 
o~sA* i-i- Oj*b *1° * y U«Aj 4jl 

*10 j m * j Y o * jTA' j li '){\j*$\ ,J oUl yiMlo^Jb- 

t4^» tJ^/T ^ * jL# Ufljl 4dL^^/L (CwA« £-* OjJuj (T oj 

j 1 yj aIu* yuJl 3yiJl y 4 j^U- c-U^Lj 

A^jJLoJI y»-T _y* Jl AjL^j jy Abb-j (*C-^ Oyb *1® 

AjI JL> 5j^S~uJl (_£y>-S/l Aj^JJI obblyjVl cJ^fl (Al~>» Oj j- J Y 0 * JJLa) 
jiaJljj 15i-** 3jJLtf- Ji 4 aJL jl? o)jloJ OJHp( JLs ioJiLaJl 

^yll ^^LJl y> 4yUj>Jl oUtflyiNl oJLft ^i-»jJb>- «wwjJ 

lg..A»jj tOUdJ Ja-Jy j3 Jx>-^b cAjIJL>- yS^S/l 

ULft -oLpJl c-bij ^JL*JI ajL^J (_jl tiaLiJl |kjJ lydfl U-SjaJ 
LfJ ^ y^l ^Ip Ay-^iyJlj A->-^3y>Jl c^LU*Jl j! 

L^;\ JUjU oLJUjJI &Jjs> jl ^t t^ljjJI jXiJI 



^1 <~4_Lp jjiiJt] -Wt 

5 yi ^y Ajj^ajh olO j$>j iy*-^ C«5j y* 

J*V ^ JS JjU ^iJl JJUJl JJA] JJLi ^1 aAw* Jir 

.^^^jjJzli j Jail I ^yp L-gjJo UiL jl aJ^>- 
jJbj j_y t^Lnui |oT J Uzj jJ\ y >-JjyjJl *1yl *IjI 

JLp al>«5 OjJvj Ji ayv^uJl jJi jl Jl ^ATT ^lp 

y£~j\ <^JJl i*Jl ^5*-- Jij < J— Jj aj y > C» jjP ^— Jjj 

yJl t . wlj Jl CJyPj t (_$j./I« ll ay>*>wJl v_—#lj Jl oJLfe 40 

,y)l ULj, S { s J ~SS\ JJ U 1*1 LgJUL-1 

I J-& J <U JcuJl jJwaJI jl tiuJbJl ^jjLJI iwJlJ Lajgk* 

yJl 4 j jj^JI ljJl Jaju jt l (S J[ j~a*}\ 

jjJ» o I * J 4 j+ a a Jl ajIJU ^y Vjl C*nJ Ji Jjj ^y CjJjfj 

jfit U-fc ll3J>j (Cn j yJU i ^ * Jl^a J olgJ ^y Ji l g ,/s njjj 4. Aw 

jt V i *u>*Jl oL5l53l J>- ^y jJjL^Jl a5^p j] 

. LgJLaLj yJl 4y>-Jyy>Jl jj ./i«lii aIoJ yJl ^15Jill 4 S 3 

u jj-j AaJg aJL <_£j»«£]l j^xn .II ajIJj 4lly>-JU- iwi-oj 
Jp a JIaJI oJjfc Jjy J Jij 4^y? j.v'IaII J jVl oIj J>*Jl y* 

Jj£pl ^yJl ys j../i dJl oU^U ji AJa»-t>LJL c jy aJUJ £wlj y>o 

oUy-»Jl J jl j~^ C . vX * Aw* j JLa i { * J 0 o • J t y J c^JlS* l*ji 

jj^bi l) 1^ tftJjij tlJlA llajj ^y A~JLj caJUoa^JI 

jjp J .. /lJ l OLj^J V-'jj W yi J^USlI OJi (JUll J 

0 

(Aj^a^JI SApLaJI Jl jyZ-j !>LJj a) ojjp iwwiljj 

SJ->- aj^^-jJjj^jl Ja>o ^^Jlj iIjJ JL*j |*J . X aT.k.q . U Uu 

.^^.^jl ^ajJl AilJU yJl A^pUJI 'a^uz-U" ljb>- 



( »!jif ^1 j jUiM 5jjL ^ iJj!] 


\V3 

ydl a^Sj 5I o1jjA>JI o*i$J k^ij^>- j»wj oLJL^Si O^S" 

They £ljVl J»j1 ' <*jU£ ^yj t Jjjj j} a J ^ JL* 5J y*+j sl>o oJ j£j 
d\S ^ j~SS\ JJ U jl yuJ* “(Origin of Species 

cJt£ IJla <jl£ BJj ‘*u>Jl oUjISLIL l jjjj IJL>* 

oUsl£Jl jf)*~ iU >tj» yuj\* Si}j ?oU3l£)l aAa 

J~+£S\ olLi? JL»i J^r t—oJju-« 

"aL* j^JI” aJIjlJI oliJUi^Jl L$J cJjjhJ !jl>- jj^ ~ a J^ jj y> 
IJbl jjjjjb ^Ja Z*~J pj li-s> £j»j i^LJl oxXfO 1x 5 *7 yS~! olijl>«j» 
*4~>- <f pJL> ^pJU t5 U JuJ y\ y>j iIAa ji 

toiJiLJl oLjji>Jl 0}Uw jt-ij j »ij dJJj jj» 'i/Xj tA^jJaj 

l“j! a.Lall JjLJ oJjJlXJl oLL ia.l l ya LLm. L * ^J^~J ojLdlp! y& jS >j 

.jJUll *U7i JS J oy^ll Jj\l 

4-^iLo LqjJl5 oL jj&- *j>-j Cr* X-Li jl5 

U j^nw.H ol/v ji Ux»j iU ^y yj~*£S\ Jj U j. /i ». \ 

u# 1p Jj ^jUl UJp jjixJl ^x |J Jj 

j*t t«.il olLi^ JL*»i x*-y 4 _ J Ji J-3 U oloJa 

44-jJaP J5 La L^j ^ L$ji |» g ftl l tlx>- JJjj yU U-totAS^j toj-iL.^ 
o^./atfSi ^LC^ll j-p oLjLoJl ^ *j> -IL» J^pLi I^aj 

. LL jiaJl LJLSL^Jl oL jL>Jl 

la ^ajJl ^ ^^A-a olLa C -ia.fc jjlJl oUj^ScJI j} 

SijLLJI oUJUJ! f*Xal uS J*^l ^^Lp j! ilj Jj 

JLp aLJsJI ijy>J 'A tLjjlaJl L^yJLS UJ ^^501 wwJ I yj 
cJjcaJU LJUiil (Jl5Lii ilLft oJl5 !il jiD tlL J& ol jo- L>i 



[tLjf jJjjJul f i a-Jp a, - wi 

U Ji 5jj>e-^3l oLjj&JI ^ ^'OlSo 

\£ f&'i Ji 

ci(5 jr oi3l JJ U jjij-ajJl ^ a*j1 jlki JUJl L^Sj <y 
aiJl olj^i oLjij*- j*s> j-15jj i£u- jjJU °tT 4ji ^JLp 

pJluJl ^ 0^" ^ oL jA>- 4j1 j^a. J i*C—* 0jJU °YY Ai\ ^S> 

OjJLs OY Yj <C—* OjJL> * 1V {js* <C—» jj-JLi Y ^ Jl 5jX$ cJ^>" 

»Lbj «” L ^jvaail oL>% 1 La' j**a& »l Lg-. l p JjJtkJ t^JDJD i41—< 

jl 3 cJlj L* J^JboJI I!* l»w» <jl <u ^JL—«JI v—5 

V) 0 Jjl 4bl^>Jl oL>Jl ^y> UL>. Jjjs» L5j£ <l>i 

lSU a< ^r—£ 1 QjoS' ^jA 41—» jLL« 

j^S jJL>- llL* ^51 fciJJi oljULJl 4 *jjV ij*i 

e JL Aj <■ A' -,- 0 jJLa 0 d * ^phj Iba cl^Uao^-^Jl ^9 .^lII oLI ji y a 

ll jJbC*Jl <L>-jJj-Jl l!j|JL>-S/I t—..*.,/?! Jb*-1 cJlj La 4JUAz»d\ 

j— jl>taj'ill" l^L jJ^ jjLJI ^ SjIaJI olft o 

IjI Jb jJUj ^1 d »4 p oLjUi^AJl cHi w> pJgJCd jj 4jLjb>«Jl 

IJbj- oj—^ai 5^^llj ^J| otb^Scll ^^ylp o y> JjSf L<3 jI OLaLj 
5ii>J tC—41 —I o ^ * * j ?*j 1 k» ‘l?^»^JI ^y* 

oLjUa3l ijJlajj c-»L_^>'jJlj ollflajl Oj^l < w>L^- 4 -^*jJj*>- 
^jVl c-^ waij (O L>JI J. JjVi oUj^JI 0_>SiJ 

.^bjUi^AJl LuoLa 

jL>«Jlj*Vl Jb^j l^3l ataVl ^jA JjJ-Jl lm ^ e ’ |«-a <-lij 

oL*VjJL ^jla'otilj 4 jVj ^ o^-Jwait ibJbJl ^jA ji5L ^j—»^Jl 

^ oLji>- i yrj Ljh ia^*>LJl tl^L^aSf! oJboJl 



[ fia...* *ljT I ijylai aJjIJ 


IVV 

tLflJM l$. /j.*J jJL*j yJi jlj£3l CaUJail v_>Vf JaJ oLy~JI 

jyll Cj* "^- ^^^^1 c>t jX »wJD ^_y*aJI Jup 

jl ^5Caj 4 jI JL>- iytS^ 4jLS>«jl y ^yj rL$J oby^ 

UliL L<3 jI OJL>-j (_$^1 OJLo yj &C^bys'*JL olxJaJl jj *J\-5 j 
typlj^AaJl oIjS y— j j j-^wajl jUwJl <u£J 4 j^- iLk* olSj-U^» 
tiJL>- 5^Jwajl oLy^Jl ^\y\ y CjZ^yJ tPl 

y i3Lfc ^ jS/l oUJJl y oJi>-j yJl li-j~J. c^Ly>Jl LU> ^iSl 
jJLJ ^yljSfl aJUi^JJJ -jljJ y OJL>-j LJi>a ULJ iy?yaiJl oLJ^li 

^L» U.JLLP 4oULb^-Jl jl ool j*L?*S\ ^U y? j..j xaJl CjLj^j 

JjJs £JL Jaj oyy y ^5^ ^ V-^ ^ ^ yk* 

ilJb-lj lyo <_gy>t*Jl p>oJI y y>jvaaJl oL'^J kJ^Ly>- 
<J} 43Utf)/lj toliyJIS jXJ y)l yjj^lj illyiVl y yS” aJp- 
oby^ jUJ IS} (Sjuap <J ..s3.Ha ^IjljIj Sy^ ypl 

yi! ojjtalaj SJl4x>j olljlS^ iy-J ^jip y? J..PA II CjU^J 

jl 4_^>o jl£$ c4>w>w> yjjljJ 5jjjlal3l yJl dol5 IS} 

4 y? j^ aaW iJLjU!>U y 4-SlJb jS\ <y j)l\ im Js- j\J&- Jjl j j& 

Jji jyjS/i lM iSj*^ y y 

y^yna.ll tijLS^J o jS” oU1fl.ll Jy L^iLJLz^l oLy^- 
olS oUly>«Jl jl y~ IJLaj t(i^T ijju y (Jl>cil L>^ »Ll5l^ 
. j!hij oLjI^ l^JLowj jl j j$ qpj)1 I ^ylp oJLL^- jS jULw^ J I 4 —--Syjl 

J=Jy ^jLU oty^Jl jJU ^ ^ ^ yj 

oLy?- £ly! y UU->»j t. fl.ttT I S} (Sjli} oliLlsS^II jiS”! JL>*i Oj^ilj 


Peter Ward and Donald Brownlee, Rare Earth (New York: Copernicus, 2000). 



[?L»- JJ kdl] 


) VA 


lw>jJ^5" ^ (Burgess Shaie formation) y Jik ^ SJb-L>- 

a1s> ji>«^Jl oUl^ iLftJLa APJ^>-J -iSj tlx5 AjUaj^Jl 

ol • * _pJ Ju3 <j$I j~ai Jl ^1 ^rj> J^-e 

Jla AJJjAaJI olil j-*J! C5^ JJr^ 


A-jIjJI C-»lj^p“jilj li ^»*Jl ^JjAIs 

*U3^Jl ^1 jjS/I ^jA \y~S <* -Jt. * * rS \j ilJL>- aWaJI olw*jiJl aJUb calls' 
. (M) U* tej A&JjM jjr SJlj-?- AjA-i £yj>y L |i*J 
Ail jJL jji (Hallucigenia) jJl^Jl jA a^I ^\JS\ Jb-I 

ojjUl S^UJl {j* ^Ijjl ^ * rr^ ^»*Jl ^15 ^ -il j>i* 


jJSj le j^> (JjJoj oLm A *~w o AjjJ ijlSj cJjUjJI a*JU 

UwLjVI oJL»jjJl (_£jj>-Sfl ^1 yS\ ^y»j • Aj yu» CjL!A5o L^« wL>-Ij 

liU l jJ&j il^lj l J& a fi-jjA j~f'\ a— cilLuJ ^1 ( Opabinia ) 

0^15 JL>-lj OjJaj tl^ilj pLal J£J*j jJalil LiV 

jja* ( Pikaia ) LLSwJl jSlj ti—jyaJL iiLw»jAj ^JikJ i J& 

^^11 31 *L>-1 ^J| Uajl L^isLjpl ^oUL>Jl a*a~^> ^9 

■ (lT) c r*-ji 

L^jL^IjJLH jl ImSIm OU j JbcJl tJLft J5 f- yj2 

\yjJ IjJp j-^lai Jj iyff jNl oUJ? ^ ijjk> lj~»« ^ 

oUJaJl ^ st>j Caj$1c> aJLJI j aJI ys> J) objl^Jl {jA 

•vi—^jAil ^ ijmmJI a J i /? ^f 1 l^»L5y , J iP c»J aj 


**'* Stephen Jay Gould, Wonderful Life: The Burgess Shale and the Nature of History, 
(New York: W. W. Norton & Company, 1989). 

, *’* Denton 1985. 



[ —< *ljT ^ jjkJl ij Ja, iblj 


\Y\ 

Jl^P ^9 0 >L)O^j^i J£ Jm aJLJLs c-\^>-\ ^ya^%3 ^yj 
t^jJl £_iUj jjl>0 OjLyt>eJl p-LJLp iJlP pJj 

*Wi5x3 U J Sj tJai -b-l LfrLdi jJ ^ j^S iiLft OJlSj 

jH„a\\ <UAUla <jJa3 jA 0*9 J) viDi ^ objA>Jl pLJLpj 0_^>«Jl 

LoS LJl ^jA jJS 0~*Ajj 

, » , 

£j-^l cJ-liJli *-9ijlp'ill ^ VXj l $*A>Jt i jjj |J 

oi jjUj tO»lj<*Jl£ jS- JOP K J&>^ pJ Jb 4aL JjiJl ^9 

J -1^1 J ^9 jjA>^3 |^Aj- l^xUl (jjJJl jL*^> ^ 

0} *(JLa9 jJS Lai tAjjjiaiJl A^JjaJU >jytJ U N aJLSIjNI Jl^JaS/t 

oi jioJ J O*>o fiL^a o^jjtioJl ijLioVI otji?«Jl J^a 

b^k-a Jlj La a~>- "Sj oLaJU-" Jp jl *-iU^ij iwLiiSo 
SJlaOa v^Jli aJL^T Cjj^jS/1 gr la.«* JL*j ^. a Jtl $ o j*J ^lll aljJifl 

^a o^J&OoJl 0>LjJL*Jl ^Jp 0*>«Jl OU*D *0»l»jA>«Jl ^^JLp LtA9 

.0>t,yUJl cIjLjj^J 

Oj Aai -L?“ ^J} kZj\jjA^} 1 (Jb>«*a ^9 aIxJLiS/ 1 cJi JLaJ 

> 

Op \j£j*j A*\ * |»Ip JUa OJ>»ji Oi JUmJI Ulss ^ 0>L*»ljjJi ^la«a» 

o^l AiwxJl oljlSvJj 0>byip- y> 0>lia y> JaA9 o^Jw3 A.—I 

0*9jJl OU j JLo <uOZ^aJl oLybJl JS” L^oj A9_J j*A OJlS 

JiajJOU^ Jl oL>Jl oJla "li^ui" jt "AJUii ol^is" JUJ ^ 

tjp O 3 ^ ^ ^ {y Jl ji bij ^ o 3 ^ 

.D^l L^P ji*a LaL»J C. ^' < wg j . 1>* .o Ip^a jLw Ji Ll£9j 

too la} ^>1 Jij^U aLo^mJI e^L«aSM {y* jJS iJllA 

lOjJjhJJ- O^IjPnJ( ojjfc |»l3 K aj tl^>-jU- JA J>b j\ jSfl 



[?L^ij^Ldl] -> A ‘ 

jj\l j^saHj <^£J-S U ^ajJl 4 jI$J ^ Cj*A> «iJHl 

jyX^jJ l*t *X5iu ~l5 jj*iLia3l yua*Jlj ^UjJl j^idlj ^ y«a*Jlj 
# * 

^*«lj Ijj^U liJlSy U?L£J jl uL^vjj 5 oLolu^aJ cJj (jj jS yjly>- Jjx 
*—itA*Jl aIjIa A. pL .o^ oljJJ ^ *w. - ...~ j lo^i* { J$j Uog^K jl <JUaiJl 
jJax ^Uaiilj yyflli frllJi «wii jjj jxJl iOjy ipioLoJlj ^jxJl 
^jJlp oU-Jj.X 0 .il «La ^ yT.-~.aj ojljxj) ^ ftjlx oljJoj tc-ljujl iJLJL - ^ 

^ 4>UJ ^yPj^U ^y—Ut?bJl<Jl JlxaJl ^ twdJWgJ l^yJlp (jUaj 

l$jt JLitI*J ^j^Jl 4-xllJl ol jJd\ £jA 4*..x» ^Ijjij t < j y ~Jg llA^Jl y-Jaiil 

4~pL»j>»J1 oUsI jl ^1 (J-^jJI .1 *j iJljJjJl J?L£J ^^Lp Ojit 
^jA JbJbJlj I <OyxJl oUlj-xil ^Lp ^yplx 4 xjj Oyt ^Jl 

.£LJI oj j jt oljji oJtxtjj jl* oUI ytjNl vijlJLxi 
vi-»-AxJ ^^lil 4iaJ L>bU 4—«.jJl 4*A-ftVl jU jfOl aJLgj yJuw Loj 
Of Jj$ <jP 4>*jllJl 4X*Xx-oJl AjjjjJl yftijJaJt ^Jia) <j*PjVl S - ^ J^ 
O^lpldlJl £^jbj i~liJj> Uj 4a j>mJ l ^y~w»_JLll ^QaJl 

L y>- J^15 IfcJL JxJ pJJ (<_£yxSll 4-jj£)i olyyoJlj 4~*~ o JL l i 

(5jLU t>" ,j-PJ^I Jyw? '/.*\V jl jy*J 44jAxJlj lj^/1 

viJUj I * tljjijJLxjj x ~£>jSll ftjJLiJl vloJLxJj iJLxJ IJlfej til— 

*JJlJl>-Vl U-»j oLwx> jxa ^ 

oLoljtt^U 4 wm«JI J^lJ*11 4*^Uuj 4 j j h ^> ji^l AIjuJI 4jXj3j«xJI 
^-If-j 4~xJl ollSl^M jj\Jis>- t y» Jafl9 o4 ~. . »5 > tjl ^5 l jA 4 ~pL»xJI 
. 4A-5J oULj ^jJl i j ^3 lip jJj lLk5 jj UxJl oJLfc 4j\JS 

jlfT j|- oUyaxJl O^kx— O-Jla ^yPLox j 

— lx-X-^3 JL*J idjL-Jl JJ../3*.W ^yjj^dtxj ^IxJl CJjJl ^Jlxj la 



|»1 jjteli iijt; ^ iblj 


>a\ -I ► 

J +O *Jl Jy L« 0 * 1 ^ f-bit 141-* OjJU lo « y*xj Xa 

4-JU^kli J5li J) rjA Zj~S ^IjlpI %z~j>j &I Jui ^ jrr ^3l 

oUjpJlj ( acritarchs ) (iJLJl jJl_pJi) iJjLLj( stroamatolites) 

^y> 4wl JUJU«j (_£-Ul) j^ywIL <W>L>Jl L*>UJl o^JbCU lj >-jjl 

^jjUI {y> o-La ^y (oy> JjN AAwaj Jk5j LJl JlJ{ ^y ^JLiJ 

k_ijJ ^-*- 4 I-La ol -^yj-^J^jsjdl 

j-jIj JL03 tl^jaul Jtj j j-sl *Jt ^-Jjtj JJpu (_£-LJl JL*Ji 

0 0 

.^yljij'i/l 13-A <- ^3 ^4 . Zxa ^Lolp aXj? jj JUh>d3l 

aj jl£Jl ^y l $J£j>}\ j-^awll ^y OjJL» yil vliiJ y* aJ j\S JjI o[ 

—* OjJla £ £ * j>u Jjja 4 jL$J ^y O-Oj yJl 

viJlfT yJl 4->J( oL3l5\Jl 7 ^ T ^J| {J-^ LJ ji JJii** Igyj 

JlE c- 5dJLSi t y 4->3l oLSl^Jt 7Y Y i-.. Jj < y 

J Up jJl ^ya iJbj- aJLLa 5 jji « 1 j jJb*xj a!j 153I a-L a c-JaJjlj ^ yjl 
tjU^Jl ^ 5 _y~a ^y ^-5 ^yliiolj S^U- ip-La Jbj^j i-Ljj-L>- <_y c~~ ~j 
( irilobites ) j.ssa\\ »jjLj'!Aj j_y oytl yJl ole- j^>«^JI c-JlSj 

t(echinoderms) -d>Jl ol 5 JJljij (graptolites ) tuhJyJlj 
iyJUail oLjJLdJl j ( conodonts ) Ob—Vl oLWjy»>» lily- cJU- Lj~j 
(i acritarchs ) iJjtj^SVlj ( chitinozoans ) ^1 jjyLi>l53lj (o^/racodi) 

-bJy>- (corals) olpj 

,,r » Eric BufTetaut, Grandes Extinctions et Crises Biologiqucs (Milan: Mentha, 1992), 
p. 53. 

,l, > ibid. 

I '*> J. J. Jaeger, "Les Catastrophes Giologiques," in La Mdmoirc de la Teme, (Seuil, 
1992), pp. 139-148. 



[tl>- jJjjJjI cUp aj jAaj jjUl] -\ A T 

iljJo- o^m Oj-JU V A* JJ ylJl yjijJLJl Ajlf) y 

ya.«Jl Ajlgj y y>ly>Nl iJLfc OJb- JjJL>tll\jj <■ y-1 y-La^- y>l yil 
JlLa A-lyliJlj A-JJjlyJl yjyiJl J^vJl aJp , j J Lla j ^JJl yyLjJt 
I—LjJl A*»l>-j“ oJLlj jl>sJJ AJLJl AaJaj^ll Oyb i4l«* t)jJL> flV 
CoV ^I VM oUly^L -AJly^l ^JUSl y iJ^-y 11 
«JUJI J)jj«J 1 y I>\ * c.- J>Ja »i yVl AisJb*- ^j *sjiill ciilj *Lui 

a~Jj «Ni y 0^5 ^Lai ”j ( chitinozoans ) ^ytjjyiiiLSsJl J£j 
o jib j (jU^Jl y (placoderms ) ioSfl oLpy £lyl JS y ‘/.to 
oLJl y J-*; yll dll; y jj5l A^kJl .UJl y JyJ yJ! £lyMl 
JS\ LSIy-VI pJlftl y JL*J cJtf yJI obl53l ojb US’ cia^Jl 

viyi ^»U- JXJLjj tSJLjJl yyJl Js»_^la>- J»lla y JyJ y]l sillj y 
IAj jlSUl 0 j-ft> A^WJ jls-tJJ < yJ Uj yJl ijlyJl JL^aJI y> "/ ^ fc <L~J 
(oUs^laJI y jA ajjI^JI u»a ot 

a j jt£M oi Lw»j>o iilift ‘^li* j~~jC Lg^flJa^t Jlj U> 3 j£j Jl «ji 

• ^ * *Ljl C?»j ylS jL>&4jI Apwj (1)j^j ai 

y*j Jia yj-Jl ytaJl AjI$j y JUl y-Lu>J! y»lyj^ll ci*Jb- 

AmpL«^<JI C^L^Iy^l y**i y>j tAl** (Jj-J-4 Y0« 

ys'Ij oUap^Ji JS“ y liyj y.^ * i* —j cJU jj tljLiiil Uyjlj 
y^T y y»iyiVl y aJLj^I oil!_^>Jl JjL^asj yU y 

^jJi JL?-jjl y»lyi^/l jt Jl tyuJl \1a y JJb* 

oJL& y vi^Jb- Jb aJUS’L jJj->«Jl ^jjbJl j~p ol 1 j J L > i J l Ala oJLp 


l) ibid. 




\\ r 


4/ f i <>Jal i Js* iiat] 


[ _ • ♦ 

. (,V) Ol y, 7.r • S-J c_£U il>11 

Lllkjl i^jJI oUJaJJ c-iUL’-t.^VI Cjwj ji 

C-J15 jA»Vl IJLa cjj Jl3 4j ^jCL _»Jl SjIaJI 01 ^./all l_o.*Jlj 

^yj^LUJl 0|i 4 >*^(AjIjlJI jJ JUc*j OlS^ U-* jy^* 

iJjjlxj jlS U^ £y~-^ J^UiLj iijJU>- 4-SjlS' AJLj Uj jJ? &JUl 

£*jlA*Jt \j*3 0 JU {j* 1*0 54jjl^Jl jA CJ yC~*Aj 

■4jl>-jj*&J OJl^i Ji j./l«J i ( J p Uy ^Jl 001 Ui^l 

^ CJ jjl ^ ljL>- 0 J--^* Ojlfl Jj^l ^ JUftxlJl 

JSUajJl JS ( jA '/,t ^ ot j*iLa J l*J 

.0 ^jaJl lLUj J C-jJLil JL5 £l jVl JS" ’/.V Y j 

<LMji~»Vl J»L*Jl J oUsj>mJI cjILj J oU^IjaMI C-JjL>- 
0 _^j£Jl ^Sllaj j~Z3j ijjL **~jl AoJaiVl <ZSjA$j t<u*»L>- 

*bl olWJU c b-)fi J ^ JI oL y}\ J 

A jjj klw.> ^ 0 ^JL* llAU,>r.<Jl 0JLU3 4j>wJ J (0 jjS\ ciJUb 

.^Jl obl£)l 

^ Jl j.Si*}\ 4jlgj J C..J. >>• «jL>tJl A*>- JjJl 4 j jLSJl oJL& 

lolj-widl j-iS’ pjj toLJ^Jl frUJU- oLxjl c-jJb>- 

^^JIaJI JL»j>bl Jj ^iUaj i ya AjlJb 

lLUj J k^JibrJl ^^UjjJI ^^1 jJSJNL 4ia-j^*Jl <Uh*L*V| a^ feliaJl Oji 
Jjii aJLs UJ IaJ?j ‘.jUwJI aL« ^ijCwJ J ^~53l cr £U>J'i/l y* 5^zJJl 

Uj yaj \jLa Y • • jl>JI oLjI—» C .• Ac . '^ tjl 4|»l^>w »y 4 \jka\s* y> 


o*> 


Douglas Erwin, "The Molherof Mass Extinctions," Scientific American. July 1996, 
pp. 56-62. 




4 .«J p jiaj j^Ldl] 


\Ai 

liijJLSva 4jjliJl ^1 jjSfl ^Jl J * A"S \ 4jI$j ^ 

v2~>fc»s^i Sjjisji ^i o^i jJj oL^ji i^j* *** 

£-J>yi jA IJLa dj& Ujj itVj tl (Pangaea L^iJL ©jli) SJb-lj i*kS 

jt ^ oLJl ^ Uj>- Sjli oSl 

Ja~-j Jbil>-Sn oU*I$ 4>oUl oUxj^mJ) ^y>\Jp-} ^>*J>- S^ljj 
.ULo jl toljlajl olS"_^>- jia^J ^jlll ia^^il 

AjL^j ^ C-Oj <UP-Lftj>Jl oUl ^t-jjlj JUJL>o 

k — JL pI C wi?>1 <L+~>- i<c~» <1 )jJL» T > • Jiia jl^Jl 
C»^1a (Lalftj (jll^vSf 1 CjC»-Ij Z olJL^Sfl 

4jilJLo SJb-lj AiJUtfj LgjjJ OjSvj U S>Ip obp-jJl jj-a Aii) C-»L«JLiJaJl 

£tJj) {jS'j+A *.Jl (<jJu UmPI u-'bj 4>Ua a 4JLaP -lij 

oLSlS" jj^J* Ja>-jJ 44j^>«J) ^ jJSj oL>CjL*^Mj (^>«Jl 

.4jjJl oJwJb^- 

^ pUl jl e j~£ j3U->J |JL>- <U^» olp jap*j> vlw3 j*jj 

oljj-splljjJl) (jj^>-1 olpI^JL> tj3 cJU- j < ( _j—L; jJl j^axJl j>-ljl 
^ oj$ia (laoLo-liilj ^U*—Jlj ^oLLuallj 

tw-'L-^-Sl 1 ^jJLfl l )J t<J <S>-^Ul j j ^xlj^>»jl j-ytaw.il 
( j» j-i£Jl [jlJl 4 jI$j ^ (yljjJL>J 

tAj^>Jl o>ljJcJlj jU«Jl oLj^- 4 Lgi»j coU? jk .Jl 

o| •-,3^^ j^j— J5l>U o\jj3>Jt ^*JLp JU Lq^ 

U^jI 4i_-yyy>tj <UpL»JJ»JI Ol^ljAj'b/I ^ Llj-W { jSo s J (^JUt 

4jlL>«j» SJbJLP C-*Ip^iw>mJ jj^Js OJLs- Ji 4.q..a.->J | ^ 4 jSF Owj 

^1 ^1 L T y r w ipjU c^w»t 4^1 oliJl ^ 



\A& 


IjT ^ jjLJl 'J* ilai] 


<u>Ji oblSJl jl j* Ua «U) oLijNl iiiLJl 

oJ^ O^i jJj (IajUL^Ij sJuJj>J1 CjUjISJI 1 *JULg" l*j£d\ 

S-b_i>- 4*js\£* oLsl£ jiUJi jJUJl l^-lj oLslSsJl 

-5L>Jl £j~~ »5JbJi>- j \LgJ 

{j* jJS L^ajI iJaii o!J J^>bj JlJl i lLL gj <U>-lj £y>j 

^ |jlj^t ohjlSOl ol &y^u* 

SjiiJl ^ <LpU>JI oLs^l^iaj'Vl 4 jL$J ^ cUJij 

tC( UjA« *1 ® *11-* (_£ {jij*/3n ll 

Jr**?*'* <u>s>^ aXaJI vilJj 

(ammonites) (i Jl ^lJL^S/1) (cephalopod) J^jVl 

j>J 1 c^L^L-S/lj (belemnites) (oUU^-Jl) 
iJMjjJlj (mosasaurs) (plesiosaurs ) olj^vaJUl j 

Juj» SL>Jl JlS Jlp ^ (pterosaurs ) Ji« sylkJI 

4jjIo^ 9 ol>-jJb Oybj 

xJ j3^l a** ^1 

c->L5l£Jl oLp jAjfu* ^2*3? aLii^J SjttJ jiS'l 

4jL>j>xj C—4li SjLalil oiljJ iJlla ^03 ioJL>Ji 4 jjI£11j 

jjio 4jjj| 4jjUiidl 0*Ll!j^>Jl O—jjL>l \ 4IjJ t«U>Jl ^jA*J 

JLd ^^Lp- O^ajj Jiwj yLj pJ i<olj_^?L.jdl 

olp jjIiJ |»J ^Ip jJJU oL>Jl 

CjLjI j^tJl Cj jjb «oLjAmmJJLj (aJLw 4 jJLkJ| oL^JI ^5 tOlil 
placental) J5wj (marsupials) 

.IL-J jttL aj jl53l jjUJ (j» (mammals 



[fl>^1 U«Ap *jj^l> ---^ A*l 

£ls ^ JLjJ ^1) ijP-UJl oL$l£ll Ojib JUS olla 2 >«^Jl ^ Ul 

ja cu^Ij ^yJl) jJl {jA Jii hr J*U (O* c-Jji]lj j\ 

il-~fljt(o y>ts>zlA Jl olJLu?Vl) 0 *ij^S/l 0 ~i>jiJ) Lwj i(oL<Jl ^cJa^- 
.SL>Jl -Us { Js- (Jjrj'b/I CiUJj jUyJl ^yjJl 

fi 

o^uU »jJl oi . fl .Ja Ji ^ Ijjj- < U-fr a olil J>*i\ O j$e> 

y >\_^laJ aj^Uj Ifuuu iS jr^®^ Jija*. 

tw^Svj j5 ^oLoj {jt- 5JL>-ij j j-j>^3 ^IjXsi J IAU*JS 

oLiljiJ'i/l j^-ui) tjUliiNl £—lj ^ylS^ i?Lij <_£ 

.^y^Aillj ^ 5 ^-iLlaJl {jtj'S**\\ ®jiAJl flj^U-Jl i-pLkfljJi 

jl Ujj iw ?/ asjj^JI w*yJJ U-k 

o^UJl Jj^o 4j1 Jui*j j^jJi \yj» j)l£ \ o~*\ * Ojias £JL> 

» S'jSo ^jda-^pi JiS liJliJl ^ l^i*r * ^Jlj ipj —j ^^9jbU 

OJL>o -Is ^JJl ^ oly» (_£jsl jl>uji ^ —5j jVl 

*LJUjl jJjj 4^9jVl ISH»- 03^>-j^Jl JjIIaJI 

cJUtf>J -Is jL>sij'^l A>*jUi jUl ojS 4>*jUl ©jljpJi jl 

©3^>-^<Ji <u>Ji objlSJl 4ola>1 y>$ Uw> 4>-ji v_aJ1 \K J^l 

4j 1 f-UJbJl £jJJ .oLUJi ^jS 4 ju**L£ JJSIt-U^-£J 4>t-lJ jl^Jl ^ 

SJuLalJl j^S 1_->1 jJlj Al>-^L ^l^JL ^cJx-># <JaiJ 

a-jJl ^j-^9 Jj-^9j UU -As 4« r ^jj^Jij ^i.i ia . /? ^M A^-lj ^^3jVl ^ 

^UiJij S^Jl dj& Ujj *iAJJJ ‘Oi-^ (JJ 

olO JA ^ 0™J JLi (4^-j3 r • - ^Ji oLu>J ^1) o 
oljlj-flJl O JA 4jl 3 Lk» l^l^Jl ^viJl c-LuJij ^LflJi ^ Lg. w .-aj ijLJl 

. v ..,^ll M 




*1 jT jjiaJl ij Jaj jjU <]}IJ 


\a\ -[ 

ojijca ( ^S’ ^J\Sj)\ w >ji j>jiu ^Lpj 

SjliJ ^15jJl iUjJl L^J *——-jj 4 jL 1> < _ y JlP jA yyj* 

AJi j«j t/ 8 oljJLp Aw>j 

*—9JL5 jj jL>vjtil V^JjJL>- jSfl ^y# AU<* 0^JLa Y * * 1 ^y 

jl>«jtl'iM <u<?JbJj U^aj oLX ^vJa-rf cJjUt 

olS^J aSjJl^JI j^>J 1 ^y aaJLiSLJI ilj^j! ^Jl 

d) j>*..:. >^ij JJU ^*pLl* 3I (_£ljLgj Lj%£ 

Cxi °r^ J! £*ry lt^ oUJaJl <y ^y>-yJ\ lj 

^JUl t JSLgJI jJl i^UtJl IJla j .<* *> j LkJl 

^L5sJL> a*L- oljlp o yJtjjl iaJLv o_<JT aJLo y» p\ y>z**t I <0t ^jJ?jjb 

^ l- 4*~aLiJl 5J15jJI 4ikuJl eJu* JioJj t (d,) ^y>Jl kJ*>UJl ,_y J.^w» 

^y yu Y i *« LgXw jj -i^Jl ia~-j <_y oly*jJLS3l tJ'Vl cJap 
.pJlxil ^y l^w 4^JjUl AajIS'jJ l n^»Jl i^LaJg ySi — ^_5j 
AjjLL> ^ylS^jJl jljViJiiNI AwiyiJ Ia-j ^pLw^JI I ytTbll <LJl t^jgJb^cJ 

IqI jj SJLP ya (wX jS LsiyL 

. JyUl A-Laj SjliJ ytiN I vl>Jb»- jilal 

jUJl jy 5 j~n 3I oLfc£Jl> yyJUla e^j^Jlj t-lo_Jl Juu lllilj 

4>*jLJI ->»--*J AiyS/lj Aj jli«a tlUij id\S jJl LgJaxJ ^yJl iU J\j 

.iw^jj^l! ^ijJa^sl yp ajlJ^U jZ *.j c yJl jt^Ji yp 

““ Vincent Courtilloi, ”Unc Eruption volcanique?" Dossiers pour la Science, Hors Serie, 
Septembre-Novcmbre, 1990, pp, 84-92. 

i,, ‘ Charles. B. Officer and Charles L. Drake, "The Cretaceous-Tertiary Transition,” Sci¬ 
ence 1983,219: 1383-1390. 

'*'■ Louis de Bonis, Evolution et extinction dans le rcgne animal, (Paris: Masson, 1991) 



[?L>-jljjjul ij-JLc- *j Jaj jjlaJl] 


\AA 

^jA oLu JL9 4*jUJl jUa»Sf! a J&aj 'liJlj 

oU-jp <uLcuJt A^y>Jl o {jA *^l j-JI 

jjU IaJ? viijj^Jl jA ^J L3l ulUJi) iojl^Jl 

.^*15jJl jUoiiVl iw? jA J UJ> ic_Jsjj£J! plak^l 

•iijL* ^ A^iU-i! oljlkJl lLjLuJI ^ o^LjJl oj >L*jIJ 

tgjl JLAj ^L^dll}) oLajVl i jA IgJ 'il 4 JI j*>~ Ollj4JW) 

■ A^-LLjl Ai jL»jJl (JjI yJl ^jA ^Jb ^ylS^jJl jUxA)*!)U 4?u 
cJaJh>>l JLa ^ { JJU jibcJl jyiju jl JLoZftj I'^ij 

^*l5 ^ ■»...t IJUfcj i^ylS^Jl jbot/Vl A m * 0 j£} Lt3j jl>tJl oLaj 

. AjytJi oLjL$J| £jA 

oL=>!jiiVl JjJl>cJ oL'LJLi aJUa^-^M ^jJLp ( j5Cj 

O l)jJU Y*l oJJb- l$jl jJUjj ‘Ajjj^ l$jl l^Lp a~pL*j>«J! 
^-xjljujl o J -—flJ y»Sfl IJLaj t (d V) OiL» Alw- jjJU T o • ^JLo 

a^jL-JI ^ I>rVl jJLp Jjb ajI ,JLp w »jh 

olj>yiJl ^ _^l Jajyj iA^pUj*- Lmo Ijjj^ 

J jWlJ ^^JiLlaJl 3 jlai\ 4*pL«j>iJ 1 ol^lyjj'ill 

e_JiP £-LJl oijjj A>fcw <_£y>-Sli Jy^ajJl OjJLp- ^^zJl oL?lyiiVlj 

. <eY) tiolly>Jl dJlA 

^Ijl1w?I w» y 0 wi*j Jjb- <±US aHJ>VLj 

JLwj { jJ>j k ^\ v_-J jS ji oLiJu JjIj j! Ijiil iw^jySsJl 

'*” David Raup and Jack Sepkoski, "Periodicity of Extinctions in the Geologic Past" 
Proceedings of the National Academy of Science, 1984, 81:801-805. 

<"• Steven M. Stanley, "Mass Extinctions in the Ocean." Scientific American, No: 6 
(June 1984), pp. 64-72. 



[ ®1 j? ^ iJat] 


jIju t _^JLp oU?lj^j'yi £jy l*x* t>«_—>»i SJj>-\j N y-N i 

■fl* JJj jJ ^lyS^I ^ <j£) 

^y y& v_-^Jj^Ji ^IjJa^i JLpJ 4i(JL5l pJ L>~4J 

SjjJ^ 4~»i JL>-j s^~ > - toljlrf SAP *CP d>> * J l < y? jSfI 

jtf ly»jJL£ ^ A • ^JL) JLM o_^a*j ^ ^ ^Ip- clJL-iCJl y C)\j\Sji 

.l^iajJLS - ^ o • a_ 7 L5 ^«_JLj ^aJI yjx^Jl y Ijl>- Uy 

yyiwJl yu ayiJl y C-J-l>- yil <upLy«JI lUL^lyL^I (jiiaj 

j*^Jl JlsAdj^l p-«*»l (cJy *c^*» jijJ-a r o) y«- j 

Iaa pUil jUtJl y iuUf I yiVl yuu vlJjb- Aij t"(Grea/ Break) 

yj OjJL>- Jb lyb 0>U>1 jii'i/l ySI jl y^J cJl&Nl CJjJl 

.4jjJi oUjjdi 

\ * JCj* c»jJb- Jb ^ypLftjjJl y^lyjN ! »—>ljj>-i y-| jl w Iai^oJI y» 
i(y~xy-JlJ! yajJl) (JJL-U- j-uaP y4 Ajlgj y (j\ uJL- Jt * £a* oNl 
ioj>wa3l cuUISyoJl «Aa ^y yj! yJI c-»LJly>Jl y* y>j 
^iIa jS'j jyy«j^ta>«Jl_j jjiui*>yLaJl Jl* 4 i.L < 

oULJl ydaJ i| l^yt ^y ^y-Lo^Jl ^yly/ill SyLt 

1 jJLJl y JJljSfl jLSLJl Jytf?J cJU-IX *WaJl y <Js»y» oiLj 

oU»lyTill JAjcoj i^UJl oULJf ^ . At" 'il y-^| *_Jl>J| ^ylpj 

J~* l5c5* 4^/^' ^ 5 jr^b 
yj iLji? 3yj Cj! j gw4 lJ l oJd g |ilp 4^yj 4 <LLjJ? Syi j-X-Jl 
cjljJu y 4^>wa3! oLjJill a^A yIyll Jj yJl »yL--S/l jj 
/ aT ^ ^jlUJI yxjl c-jJL>- yJl 


‘ ,r * Buffetaut 1992. 





\ ^ • 

££*}( \/jya\ [?u2lJLfl<» 

a-pU*j c^js^jJ ja>J 1 5JibU jlSjJi^l 
ij4 Jl oLjIS £jj ^y» JaJUp JLp JL>-jJI JU»LtJl tgjl Jp 
(^jJ^JI ^>jl {j* JjJui t- Ja-j Ji iJLft jl pS- 'j 

a~*«JI oLSlSJl {j* jl5 li| U jl ijb*- {j* i^^LaIIj 

0»I^Jw y> JLs ilJLft L«jj> t _ # Xp- bolJ1 cJlj U ^Jl iS^ylll JU 

*-\y>r\ i£ jj j*k Jl ^a OsjSlI o jp3 pLj! j*j J jl 

jr 4 J jl cjLjUkJI cJLa jm jLio jSy* jl Js Jl <Jj-pJ l oLJ>JJ 
pXj t^\la jliJi/lj ^UoVlj J>*1^4^ jl t$ilJ» 1 

ULj c —bJHA ^j! objl£JL JaIj ^Jl <LtaSll <J*>1>- ^y> JjUS 

^jLlJl jS* f 'jA Aj'bl LIaj tobjl53l ^1 y\ ^jA U> jz&j <^lj_^?hjjd! 
(J j . /r> <Jl aJ^p L» Ijpj tULfcJ cJai?- Ji oLJ^ Jp 

oLJ>jl oLp oljjlioJl ajjjoUJ-W.J! Jp 

iaL?wi A~*i Axilla tL^lijlj Jj^ap J O-Jtlp ^Jl objl^Jl 
jj* J_^i J>Jl Jl>t4 J IJLfc Ju J U5 o^l ^Jal>J J3J 
:5JLJ| a^I J^Ji J^IUp 

<J^tojScJl ^ J[ pJiSll ^jA <SjA Aj j>^a oLp ^-o.-> - . ^ 

.«u1z>mJ 1 ‘U>-jj^ : >Jl jj^liJI ^_P aA j y>waJl 

aajL^ cjLsIS^ oLj J>Jl cJlS' l» lil L> jujl>^j . Y 

o^JpmJI o l^aJ lj iJbJl ^4 N ^1 Aji^wzJI oLjJ slJl oJLa J 

•aJ LJp ^1p ^JlJI ^jbJl ^ oJL^J 

oLJ>JI v^L-p uJlS - J ja*a ijp iiLjs jl5 lil U XJb^J .r 

Ux t ^^aj j^ji ^1 j j-i^i jjuj J 



1 * *1jT f i ibt] 


m 

* jy^ (J^ ^ t ---. ‘ - I L £^JJl ^i dr* 

. (L*~^>- IjLJij I jl*ws» ^-..aT 'aJjIp- 

IAa jJJUJ l a<i .> v«t>u IJLa ^ 

ftJLft oV Ijiajj t UJjIaJI 5j^ajl sJLa ^9 £^LJl c5^1 dr' 9 

1*Aj LAil^il SJjIp j ^ .lal .,0) ojj^all 

^ < ^A9i ^p ^UaS" Igjt jJLp 8Jj-^JI bJLa JbJb^I ^SU-i ^*>LJl 
^iJl l$J ^y>jZ (_5?JJ '*~>u kiUi iiL^VL 

<J^\>- (^t IJLa Il»jj C.JaL>- ol C*3j jj-a AjbLuJl cJla 4 JI ^JUI 
aJLjJI ftJLfe ^yLp OjjjjJalJl tl^j <U<?L»«Jl 4~>-jJj~>Jl 0 i^IaJI 
JL^V JUkyi ^ jjju t n oV^UI UL- 

.^js^LJl ^9 ol jM ( Jy*jajL jjKJl IJLa <j-pja3 <JL*j>-I |*jlp jI 

'i/jl v_^>«j A^JUJl (wJLh\'I f *—■a JJ—jj j^xJl oL_yi>J! idjlpui 
cju> 4aJ» J5 ^ oLj 153I ^^oij ji «”^>jJl JJUf JjJl>J 
^ <JjLwJI I oljjUU e>l^»-J •*-*>,«j ^ c ob~*Jl l^ia 

£-M C&-) 0=iJ U2i ^ 4 <j^ 1 (j! 

oL^Jl ^ dliij i^-JI ^ d^^'j dr-J* t/ dr*^ d*H-> ^Mb 
O jjJL» ^ 0 JLLa Jm9 4»>* Jj ** 0 * ^ 

L LJ Lp ^^pjU ul U>* d)^5\j Ju3 dHj>JI oJLa (J^L.3^ £ja tj^ill 

plot jJcj oUjL^JI ^ljjl £jj jjj* jjy jl-i-; 

|*J JJUxJI J {y> ULa 

^ 0 ^^' u*** %}?*. 1 *^* <J 0*^-1 

1 1 ^y> (jlS 4 j^ 9 eAA | ^mJsu j£> 14 , 

‘Ol jA2*}\ iljUoi j! Jjj] J^i lAA JSj tl^jj bJ*^" d^ 



< mJ p k>J&j jjlallt] 


nr 

^t-jjlj J^I jA jy,« all <LdL£ jjr iajjJLJI lUjIj jk>%}\ lL»L>«j1 <w>1 >%jj 

4*&jA Jl ( Ja*j 'V 4A*£j^«Jl l2-*Ij jk>t}\ oSl IJLaj t4./allj Lgjl ^jj ioLp-JI 

^ usjuji j t iLL- i^jj u^i jl. yuji *i 

(^1) 4.JL<^p jl Lkjj iLsoj! I^i.pJ j ^Jj Jxo5 oLJ>«JI 4 *jd£ JI 

aJLJU 0^1 oLJ>«J1 aJL*p (oLJ>- Jl 

oLjUi!>Ul c*>L jap- oL» jIjpI ji JU*J 4S Ijl^- 

<>JLL& Sj ilJL>- 4 JLIS jl 4yJap JSL* J l^jjJ c—J 

j y*js J 4*ilS^ j*p oLjLoiJl oLjA>- oLp ji i^t-o?l j ^p 

Jai>- Jnaj Nj coL>Jl £l_jjIj J^» Jp obl^l J ol^JcJl 
li*J ti-A>- JLa 1^.5 jJ j Si i) jg - < «j_« y^H jt iUl oLsl53l 

c-»litAi>-Nl j* lJt$J tlgi* iJu>- JJi ^JLp Jp jtp 

J t UswP tj JbSll ^Jl JJ>** jlj^» Jp j-lJl 

jLkP-l £-Lj tAloi JJ ioUJl oljJilJl ijaji 

pUjI JS" J \ ^ 'lA ^»Ip JJs 4a 1^J| JUtbU ^L J>Jl aJp 

hil£ L«j ji\ <~jj^>- J U^iLiiSI j*J ^j£jjA>- j>Aj tiaii LJLJ JUJI 
J 3 Li Ip jS Ctfj t^ljpl a5^j tJp-lj ^Ip L^ J I>1 j^S' 

■ JLJW ! Xb wJl ^jjUl ji L-sPj ^3 AXvri j^jjJLs 
^ jldl ^P oJjb~ J*\ ui.1^1 SilpJ ^U^-l jS*i\ iKJUJlj 
3Jp *bfl -La>- j*-U CjUap-*>LJl jJal J>-i {j* ^y>-j] j^>Jl 

ij^/l ^>- (3 yJ* ii»IJp-Sll oJLft ol<v,.rt) jj^a |JL>- Jjw5 

IU«J olJLUl- oL J>Jl cjLjA>JI Jp ^laT,..> Jj 

j-*Jl o-ip L3-*-i ut — SL>Jl ^.jjlj ^ gal LjIp«j1 ^ L^L-I 

jLas £-0 4>-_^lLj1 oLjiaJl ^jj |y J j*J oLpIjIpN li liDJd Apwi j 



[ ?1L—* *1jT jj kJI i!it] 


<^w ? j oLyi>Jl f-Ulp lg-Ap J-a>- cjULJI ;bj 
‘jj-^UJl 5j_jUw« ^y cUL^kJlj ^SLaJlJlj i!jI*>jjjL^JI 

»_-JL-I 0-~p- ^ V V "lloip ^^JJl j^S" k^Ji o^a ciJJS 

•USui 4 j^UJ' -M.jj <k-*- if Jj ‘v—*■* vi->*Jl 

j-iJl Ajj^iaiil oli^UJl ^p <-. <u t 5UJ cjL-IjJlJI ^j^»-■ 

^Jlj ^....kj iljUt* J*}L>- y# ^j>-i 4 -p*- oLolS j-w* 5^jiJlj 
ol oL!jjJl aJ-ft 4 j 1 ^JaZw j*J tjSjLH 5JbL- ^JUJl 

J.IS- ^J5wj 5kobykJl ^JLP oSl A?UJ 

ir* IJb>- 4JLL5 blib bjjJb t<u£ jju Uj 5 jjlia aJLJLj h^kJl L^Jlp jSj 
Li^t ^J> C-iJtjS'l CjLoj jj-AP Jj L _ J ^J S^jaJIj jJLJI 

bli ( y-j 4Wij i^tLA Cj^/UJI U*») J 

|»J 4aJLX^«JI Ob jjUtJI l)I vijUi uikl 14 1~m 0ijk ( *JL“ JL5 jA>- 

ffy ir*^-t ^ ^ hjA>- ‘ <j£"^ 

N y>-\ SjLwj (ol)jlXJl -bipj oLykJl ( JJL>si] ^»JL>c—oJl jL«.Jl 

4jJt {j* t^bjA>Jl 4 jjU>j jSvw 

(.UiJij ot-Siij ji)i f UiPj 4^>- ^j| Jkllapj 

y >Jl ^llaPj JL>uaJl ^UaPj (JLJI 4~*<ai j £jibJ 5.1i..Jlj hjJUJl 
cia5» <Jaj\ pUaPj 4^>- CjbykJl ^UJLp j jA«u JL>*j JLJI J-w» ,_ybe 
JajT 4>^I> »L l^sli ^^kjp JL>-J Ulj 

Ij^JjI^- Ia^aj 1^«Ap 4 JJ ol Up 

. cjUj153I ^\ ^-jjb jy jC 

j\ j* Jaj !y (_$! *yrj ^Ul L^j ^^SUj V 5I>-j^Jl 0 JU 

4jJ (_5ji-^- t jj-XjS/I J_^J! jj2 £t yolt j&y» JL*j 

5a4U- ^y jbb/l | *Xe>j ^-±jLJi JJ U ^ Jl llj^LS - 



jiai jjia'il] 


Wl 

Cr* *UJt»Jl ol c1*>Jl>- kjbj^Jl )JlA t)L 

jl&bllj j«jbcaJt (j-uti ^ (1bl AxU**^ aJj>o oLaU- 
jJS' Oj ^ Y Y) OjS ^LaJj (aa^^JI 

oJLAj tAj^SUJl 4 jL>- jJJUj j^Jl AaL c uJI 4j1^Lp 4 J 

t“d » :; Ui l p |jj U ^ j^jU' L^Jlp jJJLUj oJLpU JLp A«jli JiJUill 

^UJuJi ^Jaj ^JL>J O^lSCJuJl A4 j jie jLiuJl 3^Svij 

^ A*uJaJl pIjj U j-jU» |» j$Ap> US' y%j "^JUJI oU«J 

idj^JLj LidjAAJ aUj^»J l oUJL~»Jlj jl&bflj 4A.- , .».aJl 

^9 (JjUll ^Jj ^J-Ai ( Jj> » T ... l o . l l {jA <ii JjS iSji ciU*iJ 
Jl *^1 iJ*~J ‘p-**JI J i j >m V~* ‘OUJ^jfl J-^b! a-—JL 
^ja> e^lJLJl ob/ SKjuJI ^J>»j o jljl>> ijij LjL j 

/ 1 ^jui jik^n -i*** oj& 

Sjjj^JI oUljx>«Jl oU ys*A ^LUajNl ol^a (ji jlffel J>-l y 

Cjt^y IjilS" Oj£j iaJUcjI JlSwL bUJ 

JJb*j 01 Jj tiaii l$a iJjSJUJl -UijjJl oii oUSlS3l ^ 

jS*j iiJbJl JlJ 4y j->Jl oUj£Jl ^ l^JUzIl 

*U—j Jj.A>*jj ^ .a ^ wa^ l l pllaJl ^ jSlS 4jjA>~ aJUJ ^pwa)! 

3^ Lr*^ 1 - y jJ 1 i^f~ y jk>d\ ^ I'jJS 

j_^b U=r jJj-o y /.^ • Uj 0J b/jl i^bJl -iSliJl UUaa «AUS 

klllj uCa lUajJl Ay>tyS L yujJ^S\ k_^Sjiil ^ (4jjj?Jl cjUU^JI 

JS' oi ^^xaj Uys-i JUJ! Jjwi i Jifi ^ lgiad>- ^Zj b! ^1 


<*n 


Thomas Kuhn, The Structure of Scientific Revolutions (Chicago: University of Chi¬ 
cago Press, 1962). 



*ljT ft jjkJl *ij»i iktj 


Ha 


I ^ 


J^>- y° iaij <uLp <J ^ Ji J5 £yJl jl j (C,J> y&\ Jii oLjI y*Jl 
l^iaJaj! oi t)i ^JaL^j {jA 4 JUJI fiJLfc J C4.*fc»ll JS’LflJl LUj 
L^jIj (Ama^JLoJI JUtJl yJt iUUL, yc- I oJUJLi aJL^LiJI 

jz*-> Ja ?jy*Vl L yz*j J cAj-UJI jp IjUUJ 

jl jU yP ( Jyr) 

yJ atft 4 gJaJ t LfliS Lft ,^jA?xA> v_*jS ji 

y« ayi f-?-^Jl *lj^-L ^LIp ^ya 4.^t>oJ' <1)1 

<uJl« olji c->Lj Jlijl J5 y-i>iJl hjjjj c5 Jsjj J»lo 
cj1jls*-jj (yd£Jl JJU tylj>Jl oti oLjJUJI J oLi>- ^3l) IjLP 

y&J ^ oLa>-jjJIj oLj-uJI) dlL~Jl 

y>-jl>- <^UNl ^5-U Oj£j liJiiJ lojy&a 5 yi <u1 ^-j J 

(_5^- v {*4^" (^~L? y> (jiij yJl oLJLJl Jp 

(4s<3oLijdl) cilJlwJl w»1JL>-j Lai Jbu La p-A 

(TJ*** 4i-*J hj)\ oLjJiJl jjA f\y l _ 5 ^ 

44^w2^jl j <uL*bJlJ 5j^Jt Oljlill ^Jaii yo £yaJ (4gAii* A>*19) 

u* ^ til ^3 ja; jl ^ - .JgT .~ > Ja <j£t t<ya~Jl £-^y ytio’ 

<^1 iillA Jbu Jj ijJ>jjaj\ Ji jlj~^- J^jjNl jLjJlJl £yjj 

(^i ji ^ -.. Wt ..,., » Ja ?SL>Jl -La L _yip jJiuJl 4Pjj jy^ y3li 
oLaJl JjJ? jl a J .w.»Jt ( Jiwi jl ( _ s -LSUl ji iwJUD 3 ±-~S jS\ yP 

?^l jft\ aJL^J 4gJtA.1t J5L^I LUj Ji >Jl AiycJ! 

4jjUJJ Ja..».i ji^l jJwjIa? J Jy^-jJl ^JLjl yoj 

A^gJLji jS' 4 -a yljl JL>-Ij <U»gLjl oUliUl 5Jblp yj 

oLijJLw f.- U jJ Jlo .tt |V-^L ^yJl Ijja ijyj <oLi>-jJl ya 



[?L>- r i cJp * j jiaj jjladl] 


l >-^Ul oLUJl Ji J5l < Thylacinus ) u^JSOl 

u o^i c-3 j L ^' LJlSjli {y* I Jc>- i-j yS\ Uj U- - J ^ 

iJLfe ^ SjIjJ 5^1 ay>-j jj ^JLjJI jyiJI oLI^! ^ j 

UjhJb-l ^K!ij |*>JL)l JS1 j-i- 

OL^b j£*Jl *Ljj fUJl j£Ul ^ 1^ y^ll aJL, 

pJLc- L^«) J^tH N ^>| iS >> ‘ 4 <*£'J 3 ^^ s-LnApS/Ij 

«1m> ^-ZPj^^JI <3jl® iibjs 

ytj k { j^ j^a >Jl 4s?j <U«JL«JL JjJjCjj io <>■—jZZ 

oL jj&-t}\ c-ii>- ISU i4j jks>~ ^1 J^>»Ij j*Jj UUJ J-k 

^jA JJu JUb iJaJb oUlj~>Ol {jA ^yp-yJl i yo aJLw J I 

ijUjli *blj iiL)S iJs ?yJl O^Afc>«» Olpjj L*^jt L*t J *£^1 

Jl jja j^ioj {j??- 

(Coelacanth) <^Jl5'^L M Jt >Lj y llL^-Vl 01 0^ lOyij 0j5 XL*j 

^ -iwiilpjJl 4^23 -ilwl (_yaj- (Sarcopterygii oU>J) 

Ifil Jlp iilwSfl cJu ^UJJ ioLsU^JJ yitJl »_WL^1 

kJL& o'LjjjJI j dJU II jjj* 4 JU&VI ‘Uj-j-JLJ 4 la ..«jJl JlOVl 

( j^ajL>a^>- £r» (jc^ ^J-P j^r^J jJSwj J)J*5\ j\jS3\ 

_ r ^JaJl ^UaPj jll^Vl £-~J>jaj 4^>m->JI ^UaP C.-J J> 4*p\>- c^^ja^Jl 

(Rhipidistian) 4^JLj1 J\ iiLwS/l Ot Ujj ^Uap JaJa^Jj 

$ 

aJ| U cy )[ t5ij j*a oLjL»jj Jjt ii)U>..~->- <uJLj 

5 y >-jJl 4^s? jJ^J| ouJall jt ^jA ^w»t tj^LJi ^ 

.oLjU^J li j ^LlraJI aJLaZjI t j<a31 ■/?> v?~> 

^jJLi ^Lk^sl) QjjlwaJl |»I5 ^ A ^ TA |»lP ^ 0^ 





HV 

l*Ji[»—»^5 dJJij i)LJ> ,y ^Jl Jl J^t j] <^_iL- 

J ia-P^gJl ^ LJL ji\ \^Jjl>- ^3 

olla cj>j-4>l -13 1*1 ^ jl5 ^Jl eJLgJ 

t (Latimeria chalunwae) lJu IpjJI j3 ^iJU-Jl LfJLp jILjj 

* Jxi3L Jlj U ^jJ! iJu d)I ‘lU15’*>L )l iJU-^l iJ ^J ^<>.rij 

(—j^5 i_aJL« vi*Jl5^L~Jt i3L«^p1 1)1 ^*^4 ajT 

4 » .» JzU S^iLja *W? ji iAyLjJUl ji\ 

. AjJLLcII j jialSl oIa1>- 

C-fljLtjJlj OJL->m.<Jl ^2jLu 1»JI JOJLxuJ 4>-ll4 *W? jii\ O^t-wsI l^tj 

^^lp £3j5v»jlj lAjjliiJl oUlj->JU (^aJl- 4jI ^^PJIj C-iJL«J 

<-3^—1 ^yfc 4 *LnJb l ^Ji iiLo^l jt ^^1_jlil (1)15 (JjSfl 
4—olpjJl 4-— ^3 jjiaJ (1)15 oLpLj 

■ 4««Li<J*jlj]i Jli L ..J ^4 

a->JI ^Ul5^L-Jl 015 ^>-^H v—JL>Jl ^^Lpj 

i-~ldj| jJiZ *W?l>-~ ^ (1)^3 

p-P Jj ^yJl oUSjJl (jl>Ua'^l (Jjliaj jJ ~£c_oJlj frLcaVlj 

iLJl5^L~Jl ii l wl iaJ jJ-1 SjU*jj ((jlC jLpLj uiLo 

d)l u ^a^Jl iijLj aL^&l LgjjJ (1)1 jjIp iijJ l>xJI 

iJL—t ^ X5J^Jl 4-^jJj-Jl 4». JaJl (1)1 ^^9 iJLgJ i^Jl Jjlp 

^J15^LJI iiU-1 &\ <4 J& JmJI ^ LgJjJaJ 4 ^jLLa a-i^XjI jJI 

^P sJU-Ljj (_^3 l^U 1^-5l/» 

jlS^ *oUJI L^djU?j 4.H...1? (.««> s^LJ) uijLjLajJI 

i3L>^ai (^oIp^JI ilL>—-Vl jj^j £-*jt frlp^Vl ijJ>j*j 



^1 ij]aj 


HA 


JjP 4*A~iZ**A U#1 j.5 ^9 (JU* I jJjL ^|~9 £yt Jj J-i olSliN U-- J LoljJl 

. (ao >iiu Ulj^J o^J LUUJI .Up^I 

Aj j*-*aJl JLa JJj J^9 ^Uo UJl5'>L~Jl iilwl JlU o£ Bl 

oLjKJLJ ULftJl 4 *>-jJ j : ..- l ll aJsu jA A>wj j! J^jjdJ (_g j) . /34) l 

5iyea ( V^oj *^| 4ji Uj <jJJJJ iJaJb UJa^jl LgASUfc Lli U!j,> <J^>- (j' 0 

lAiJU 4-3 jA*-p. 1 I o_p-^J! 4>«-U^U 4* j >- j } i^*Jj 4j^--3aJl 

• ij£ jjp —Iji> 4 jCju* jju jl\ 4 JL 0 VI 1-^3 

^Jl 4la41 iI U-—< N CjLi jA>iJl 4—Aji ^. Ix j ui ^ |jJb A,a *L3 

J>4 jy»A tlJLs^- J; j3 jjJalJl 5jS\9 IJU L*jj ^ IfcJl c JLo j 

4>-l>Jl j$\ a7 t4ijjA^Jl C->Uy$j>wJl J./?tf7 Sj-aS^JI oly>oiH jS^sj 

"gljftl A>1^ ^ JlSjj to^Ji5T aIija-j oU-jiJ j^J} 0 j~53( 

jl^S^/l *JJj***i tljlIjl j* aIxaJI oJLa 

• l$J jva> V SJLSlal ,>y>-y LaJULa 

vJi oUi£Ji fijjl J5 J^V a^uj 

^ Jby 'J oli’fe-l 4- JU Sll ^AySll £-« 

aipj ilip L*jj oly Up Ui>Jl 

ySl ^1 y! £-# L&jjJb <ixJy — UlL>- 4-3yL*Jl — 4...1 ./j Vl £-1yS/l 
jt tplj_pl ^| JAJiji iJtSjbj tt>jJ 

oLiUJI ^jlp jl jl» V j v-jLwaS iit j SJ U Jl <?S/I 

i>-jJb 4-3yUJlj 4->Jl ^AyVl 4 l a-. -jJ| 

jp t4» « -»w^ 4jjUJl oAj^ cJIS - jj ujj ^j ,j^ 4J V 

• (0 ' l) c^j^» cL-iU as oUlSUi «JU J5* 


'**» B. J. Slahl, Vertebrata Histoty. Problems in Evolution. (New York: McGraw- Hill, 
1985), p. 146. 

<M ' Charles Darwin. The Origin of Species, Modem Library Paperback Edition, 1993. p. 
167; Random House, Inc. 1998, USA. 



[ •IjT fl jjisJt <blj 


m 


aU$U & Obji>- ^^Lp pLj jlj^wwNl v^-b*xJl j^5 ciili 
i j *> J?~± N A*gJaJ l ^y j~£Jl J U a-Aj^ll jl JLSb J>-l ^yij to 
»■-.■.^y aULJI a>-j! j^UJL jjj.il! pN jia^J tolpUaijl 

ol j *—fiJ A»bJJ jjjJLuajj t aJUj o^Jaj obyb»Jt JlSwV ^jlSLgJl 

lJ ^Jj tAj^kj! A>wjSfl jjP »^Jb*lJl jjxJaZ~j ^ p-fljV l^laj il^-3 UJU# 

O-ji jtf 1 Oj£j jl JjSlI ^UuJl ^y UUi iijjtJalw 

t^^>- *$jj j$z~*> yl! oLji>Jl J^U- ^jA ju*iJb 

£-^jl U5 \ j>A ^1 £jj {y> ^UJl jUliNt 

^*Jj ^J-Xzil £_* oLjisJl jJ>«—- N ( _ y bU- 

oVb&V! c^l oby>«Jl jJ>w« JLiij N US' t Jy i ya a*ka 

, L*Uj aip < _aJLi>»^ aJ j >-\ ^lj ^yU jl ^jI ^ja a>-jJi*JI 

A>«U>Ij obl>-| ^law* N &UJI oj^UaJl jl aULjJ j~j i£ji 

aLJL- j \j£j N Ay-jJ^yJf C^^bSbjLl J l J_y AA.t.’T^UJl tJLjbjjbrJU i4JL3i_j 
o ZjAAa olSJUj o!_y«-» U>b ilLy t LaUJ aJLp! jZa aJU» 

jl <cSUy tbj *j>-J ^jip 'r^b j_ybu ISIj tobyb>Jl 

J^Jb-J Jui3 t,jjjjb Jb*i U5 Jaai oi jMa jJLJ oliUJl «JU jl ppjj 
jl yolj tvi~5jJl UUi y obytoxJl y *bl ^1 jUliNl ^p 
1 *AaJ l—i-UxJ ^J 4:1 jl QjjUJl »yUtfSfl i jAUU tljJLdj 0»L jAPx}\ 

j_jA oLpUaiNl^ jl bij ^^oaJI JL>-jil o~Ji IJL& 

A-J U, J(Laj JJl JLLgJl jjialll jjjUh j^3 *4c® ' -dJ N (3 jU>- 

0 j£s JtftJ ^yji jjialJl J-^^U Jl A3U>)/b- J >-T Ip^ 

■ UjIj US'jJ jju Jl iJLft j^Lut 

t^y^-^fl f-UbJl ^ j ^JbjJJb] oJU J&}\ 4=rj jfl 




[?L> jljjJbt 4.» [p 4j^lai jjlaill] 


Y • • 

{jA ji 4jt jPbLJi Awl> {jA Oj>- 

. (0V) o!)U~- J 53^1 Jl jUa'iM ^ ^Ul ^J>- 

l!>_^1s> JUt5 tUbt oljLJi { JiS' UjLmi i>w9J^jl JSUbJl J^-.TJ 
Aij>t~aS\ lIjLjj^iJI ^ip sl>ti oIp j£J ^jSh ^SUJI 

£—*J ‘aJbJlP ^ 2 jUiA>- CjISj 4x»jJaw 45 _^Jl>*>» SJLaa* Jl£Li! ^ 

^^5 oUj^jvJl oJm> ja SJb-lj (angiosperms) jjJUl oL-15’ ut 

Oj ^ 1 *\ 0 JJ ^ ' j*J j** * ^" *^1 0 j*aU 

I la aJL j j ^-iLlaJl j./in\\ 0 L^JLp uT. .,rta Cm 

0 jfi i4j^ 31 jj^>wi3l l< J 4rtjt_^£>Jl iLjIpj^>«^JJ jjjglaH 

^jA 0 jjjjVaTli ^SC<w ^j 3 ^ 4Jt»- jjlJi oL~*ISkJ *^-li»JI jjglall 

oIp j^s>tA jjJJl lIjL— LS oli>“ i^jjjli OJj j^A La j* aJ 

Jjuj iOl^-Ju jjjV jXJl jjJb oL>Jl JL5 jJLp c-HJl ^-laJLwJ d- ; >u 

03 J J^bi- 5 Jj>0> ^Lj jm j\lI O-ib- b> O^j -44 <JjS/l U 

# 

C^lk>- ^ J^clj i ( *^>-Hj! 0>Jbx)1 llgj N jaJLa ^Jjjb jlSj ijwai 
jLUJI oUUJl ( j£J jl«j LjIj jS "_^a 

» Lff _^3 ^aJ 4ijJL>Jl 4*>* 

j(jt 0 »Lyi>«Jl (1)1 4 II 0 SII kiiij j^S iHJJJ 4r*^Jj 

jjialJl 4~s^>ji Vj~S tlcol <jl ‘Q:'^ 6 a kjt^^ ^J~ 

I 1 a Jia ^Jj JLill frlP^Nl lift ji itf ji *y>-j ^ jJ L z — j 

jA N} - jjKC 3 !" c LLI U JJjlII 

■5j^-J J^l j^JpL^J J-ojjial)l ^JA iaJwii ~^J pJ-j 


(ivt 


John Sepkoski, Jr.. "Rates of speciation in the fossil record." Philosophical Transac¬ 
tions of the Royal Society of London B: Biological Sciences. 353 (1366). 315-326. 



T • \ 


4jT fl j^kJl 




U-^o oJLft 4j jj ^ JL*j <USl ^JbJl ^_4 .T.>b^J| jJ^Uaij (4ttt 

-jj-SUl UlgJ jJt> —ftliwwl lj*~ oLJl 


C* w ^y> <U>«Jl £-1 y^\ JJLP jl 

iJlSvaj cJlS b[j jpu <u^Udj| 4.4 .^x>S/ 1 

^bJl la.....,..!! ^.aku.H (Jj^j JLa# tSJjJi* SjJLp 

Jl£jiVl lir gljftl iV jj ^ IJLaa 

jiUl <k*vl y OjJl JLp-j ^15 ^ "IgJ^ n LJiP l^ijU- 
. jjy* j .jail cjliwVij 

jji ^1 oL;l£Jl fj^y ^ JbuJI J-—* ^^Ip 

Jltflll O-Xa- ji <oi JJwJj iL» JL>- 4 jjU& 4 4g^UtfU olpj-4^>> 
o^IST a j~*l ^ ^Lslij c->l^JL > Jl SJLsT oLjJiill Sj~-I JlUJI 

p-Uap-J biS^j iJLp-Ij v_iJL- jtjJL>w L*1 ji ti**jpJDl 
0^ Iji^ usi J iUaiSh ^ JiVl ^JLp 4jU 

£ Jju cl A ^..-y .-a - ^ oli'>li>-'Vl jJw?I lib IS} ciJDJ5 (oUj1531 y> 
^a5U<apJI ^JLp <ji ^u4Imh (^ppJl f-UopIj oljbu-S/l 

^JIa <1)1 *■ O^H 4 ‘—sV^/l 

J>-ji jlj oUif^ ob-p <3 uy<r of L»j OIaIipo 'i/ olijl^Jl i ya 

LJUp iciiljj J>uJ AjJ** obij oJLr>«j j (_$yii ^y*S-J 

^ JS] UXP (_$t tOlil^-pJl ^ ( ya^M>tla JJ y» j^Sfl 

J«oJ Jl 5 4.3a all j JlUJI (1)3 _^p- ‘ JLu ll 0^3 t Jw>LiJl 

jg^--* 4 -^>aJI jUUJI olI j->* |»Ji ojj3 b[ jp^-1 (Jlia tt-jN'Vl obu 





Y 'Y 

..rt t AjIS yjUJLJ (.AjjJt ^9 jO>J} U-fcJb-U 
j^Jaj ilUS ^^JLp- f-bjj Ails' eiJJjJ tA— j jji)l . ^.,rr^ j 

(^JUUdjl Igjjltjj o‘>LA*Jlj ^liajJl p-llj 

^jJ Jjj-jj ^ A A . . ft> <jl toJLtj Lo-^ a J5 ol^Nl APL^i>l 

~ * t 

tSjjL^aJl 0>UIJ_^» iw ^yA ^yl!l i_jLj! jlUJI tl)l^->- 

aJT ji OpLs^Jl { _ r At l$J ^~J Aj jJ J *.naJl <L»l>»i 4 aUx* AJLj ^ 
i j~j£ L»-$J jjyj ejj^laJl (_r*^ e$* JJJ iJadil ^laJl ^Jta 

Ej~w» AoJajlj c-L^lpL JS" ^ t* j*/a\\ <y S 

^JJl *_AjJu*»^/lj Lg_9 ^^Loo Cjy iJlJL-a AAjjiaj 4 aj^L» {j^S nj 
4 AjLJLk^o (_y* oLSjJ—Jlj <C^yJLp A> 

tC-ajJl { j~*j ^ Li-a 5 ^ J>-ya oU^P^l 0JlA jt tiUS ^J 4— A-J>\ 

4-ijjiaJl c/ err" ^ ^ ol 

OJL>&j 0>LSlS3l ^1l^jl jJl t j>» L*5j 

l^*U (3^*i ^ ^y (Jjt JL*j-1 o! 

Or*d l "e9? JJ^" J* eJ» ^r" ^ <_r^ 

^liaj ^ JLm5NI ^v » 5^ xj £\y~° ^ 

A»Uaj ^y JS' ulj 14 JJ i y*^i e5*iJl 

jL^»-l jA J ^LfriMj^h IJLa ^t-^1 ^Jl £y* 0 j£~~3 

. j~*ld ^ 

ry C*>Ji ^oi-ft OJl^ lil viJJS jJU 5j!>U 

Ol^-JLp Jj ^5 14jj jialJl A^J>yd\ ^ypJLJ \^S l3 y~. k .+A V—a. L * 

l yajL^~ ya \'j^s ol <SjJ J-^JI iJUliMi oL^yis^Jl 

o-Xa e^allAcI^j t ( _ # >tjjJCJI JjUjJI JJjJ yy -jlJl 



T ' X 


[ ?<£._* frljT f I JjkJl K_Jii> 


^jA J5 (CJ_pl jjj+i {j* Lfr^awj obji^Jl 

U-gA^g jj *~LaL»J olib>x» Jit jj U-ftj- jJjJl oLI j~>-j Jalaill 
jJ \1a jZS ivi^Jb-Sfl oLybuJl < j~La <L a 'jss-j+^L* 

^S>\ A>- y^s> ijtla 0 jaZ~*a oL-IjJJ f-1 J?A p-Pj i<U~Ja3l ^ i-bi 

bfl aJlp jlU La ^1 p jr*i p-L® *l«JblP jJLp ^jA 

1 goUI^-j>«Jl oJLft j\ ijJjxJl JaladJl A h *,*jl\ 

-iijUUil JUJl 

CjLjI^JI ^IjjI J* JjLJI JllJl L>—ijj lil 

JlSLib/l ^vj^U I 4 J 4 JU- jl ^ Oj^w-i tifcJaJl 

*^L«J Lgjl £_itjJl ioLyt»Jl C^l t' jaa>^a bL*J j^Jl iJLLibll 

iJifc Lpj^j ^ j I Lj i h j oJlj La obJlS ^1 jjb/ oUlj->- oLj^p»u 

aJ l& iJbl Lblj of jJI ^Jia J&-A ^l^il jl 

J^Jl ^ AjI p_Pj liJL&l «Jb»“lj AjjA>- oLp 

jlJ-P- jl ^jta jSll» jlj~>- 0 JJ-A? tijjJf ^y Jl 

^-C jlJ~>- jl i l ^~dJjJL!l Jia ^IjP jlj~>- jt 1 Jl^iJl Jta JOP ^Jj 

j«P c^UO-Jl J^« jUp- jl_^J>- jl t jt>L-£Jl jlJ^> <jJ—^ 
^Jl ajLi^/Lj iiv_jjJLw C^PV La Lb jiaj UL*j>- jlj tOJUi 

jl jJz- ^ja 4j1 a!a>JI j~* is jJx>«j ^jvsLJl J yx> I 

jiloJl 4JU&bfl Jl^Jib/l olla lai j! ^ 5~*J^ a “La JlaJ ^giai 

liIjiJLftJl <w&L«~Jl OJJi LgjjJ oLI y~>- L&i yrj 

^(oLj-HJI) aaJsJI ^j—aJ ^ jJU ^LJl JLuJl ^ L«Ji 

Aj^ajJl BjjjJlJ < j^A^l3l l og « a . fe j ^ la , w 0 , 1 A^wL^bfl jj^ lAJ 

cjli^L^-bfl J-pxiJ Lajup <.j~S AjLiJ -J^Ldlj 



[?L>- jiyx) {I jjkJi] -y * t 

4»j^\Jl 4 j^>xJ| t—ajUijJl tJLb ^9 4lj».a oIpja>l/i 5~bJLl.il 
llU-Vl Jl*- J*UJI jlJI <ulk ^ ^ ji\S J£J JIUJI UpUJI 
4-*-fcl ^*/7Z'> j^JaJlj jjJWwwJl jl £olUaJl jl i£9lUaJlj 

cS-IjJ* jl jJLj (_$^1 4~»-U iIjyft ^ <~L>JL>cJl JLp y>yA\ 

4*JaS lj jti pIp^VI J^-J1 y 4jI jjJaj ^^aJUUl Li^9 

1 l 5olj-L»JL ^^Ip jJuj ^J l^ll la Ji 

,j~r*l»Nl Ifc**!* yj y > %>t 3 oi^ 9 tj*' <>*^>“1 oljL9 
5jU y 43jUba \wjl—i$V'j iJjVl ^liUJl y Jj^laJI l^JLij 
j^aVi f~L* Ojjj J>la:il f-^ji *l$jU-i jy&Jtij tla Ajujiaj L»U? AA djp*wa 
p-ftjAdljj jl |»lp 4 >-jj ^Uij y y*sy t^JjJl 

.pU*j>J| jl5o\l oJlfc 

y ^iJLaJl >~^a >* loJl <yjj JLao iSji 
jl ol>>Jl fAy\ £ y '/.y 4_J gSUi Jibuti 

gjjzj I y yjjh tsy* J* V J-Uil 

ytjZAi : Jji-fl lJ>-T Ipji cJ^>- AJlSiVi Jl^JiS/l y its Jb- 

6-bj^Jl oLi jjJl ^ |j^- ll^a |frj>- J5LU obji>Jl jl ^Ul |»lan* 

UIp IY * JL*j jS/l jjlwaj *. .aL>Jl ^jjU <jP t jjjjb 

U*UJl 49 yujl Jij iyjjb ys- y 

Up (_gjjiazJl jUzitAJ Jit ^oU UjJ jl i» y^JS jJUJl 

Jl^UiT *y>rj ^*Jp jj 4jtJb*JI y ^ tK)n yjj\* ^*5j y \*j>-y jl^ 

C^Lji^JI L ya5Ua>- ^iSl y CjI^ i>Jl ^Loii JS y ji 4<JUljl 

C**| 


David Raup, "Conflicts between Darwin and Paleontology,” Field Museum of Natu¬ 
ral History Bulletin, vol. 50. No. I, 1979, pp. 22-29. 



T • 3 


[ ?4i—♦ *1jT ^ iJitl 


^ (_yllaj jS\ ^^IpI Jl5j iCjbyb>«Jb aJ!jo 

1 Aj jA>%} U > L« Ajji^ ! $" ■< > jj-o J <^>b jA>J)\ (jl UjJL*! OjJLi 

cj\y>%3 iilift col yo-iS\ oLjj5cJ AobJl ^paSLaixJb ^jLcj UJ 
oJbJb>- oU.l.fl) j^iaJ 1*5 oLj jd\J c-oUJl a^j>Aj» 

CjIaJ? obybnJl jl oLS^AJ cJ> jUl {jAj 14JL0 ^\^J >jl ^ ol>t9 

JjpLS jl i\Jc>- SJUbco aJUa OLS” f L$jU<3 j^OLJ A-~-jlil JJ> t->aJl 

j~t53lj objJLillj oL L a i*J lj ob js^ jilj ^>»Jl 

^ j1JLJ ^ UU c~ilp objUi^AJl 

j~Z J ^Jl iJlij'i/l obyt>*Jl cxl5j jl jjialJl oLjV ^-uaJl 
jJ-fl U ^Jl Ajobjj^Jl ^ <Jl£«tl 

I^JIp *Jlj^| j^SlI 1J-* 

jjr* jpl Jii iJJLill iJlgJ j_^~w ^j>- yVl obybdl 

jj-a Jiaj" • Jlii obji>Jl OtA>t—J <W2>«5 v_Jip \ ^»lp 4jllai>J 
|»la*4 jl -obybdl J5 C_5^J US'- c5 i»i>Jl 

(_£jJUj (a y^l oJuJjjdl obtJU^l)! (J£j 0*>bbJlj ^b^-VlJ 0JbJL>(Jl 
aJIaSI O^LJLwJ I^jUmJ N J lol>ti ob jA>tS\ jg bT O^bbJl 

N Ait v_il jIpVI iJLft j t* ^j>xjjJu 

^ j j ^*^» t aJIaSI ( Jj-I y> j_ylp JJjLi aLi^j obyi>* 

OjJb- Ijup uSjJ lulls’ obji>Jl ^p ‘'jbS ^ *^JjJl ur ~aJ 

ililj jl aJIi)1 aJcl-S/I obb^j tj~*J t, <_5* JUiVl 

.aJUuaa Ubb i»jPj*Jl "yitfj'ill obyUJf 

lM> George Gaylord Simpson, The Major Features of Evolution. (New York: Columbia 
University Press, 1961) pp. 359-360. 



[yLj-.^ 1 Ajjiij J^lalll] 


Y • "l 


ilfL^UjyJl J] ^aUu«Vl £4 

4~jl i>j jLi*~Ji jfc 

Jl>Jl J^JJ ULj j t JUJL 1 jijLfu jl OjJbjj N ^jjJJl ( j~> jjlaxU 

\ZJjft Jb 4£jyu Jl i}Lx~-S/l Olp y^>*A p bw a ji jJLj oL jA><di 
l»jjJ? £-AJ tC*A» 4i-** oijJLa ^>0 £_Lj 1 JL>- j—^^L aj Ju^li 

j*Jj ■ 4 JLL-JI «U>J! oLp^w>*><Jl ^jP SL/a ilj Lfljl dJlS" JJL^Jl 

y jJLw-L oLJ>J l Jp Ipji ^jJl {jA J cAwaj 

4s d[ J <" 4 ^ 1 " 4 J J5 Jj i{_5^>-bU UL w 1 *Ijl>-J Jwj*j 
J 5 i_>jj jgb« wJJJu tLfiJL>* *)ij LoJL. L$jl* 

oU3l£ J>- JLp 4JjJbj 4 j< a*5o- j jlkjl 4 ^JLp oUjIS\J1 « 5 I 1 —1 

,4p|jbJ ij'&n t U^» tj^j^Jlj ^<>5sJl wl..j>- ^ IgJ J^OS^ V 
{j* CjUjj^sj J ‘UlSlj'ifl JL^Li'yi <_-»Lp C~J 

bljj£*A **- » JyoJj Aipid 4P y^SyA (J^>- 

Jl liU-SM ^ fJ ^>Jl JUSNl J.t! Uyo .OLSUJI iJujajJI 

-b>- ^Jp jJp J) cjLsLa jJl 

tjJaJl 4*p ji <upJJ U _^Aj QJ^JL J l j |»^>JL*Jlj ^JjLuaJl J* t^l y* 
»i»jJL>> jj toJjJLtf- IJS'Lft yj Oi jsy j^Jl <j| 

yA $i\ -Xj ^iijj (3 jS j JjLsij* yJU 

ilJUij toL?L>' Jlj iiLi—-SM Jaj^j IJ j*az>- N 4,.)lSzjl 

j-ftj J^-lJ Jl^ ^ S l LsS j jJ 1 Ajj Jalil 4 y^ jJl C_~>- y~Z 

. J*J/l 4P-J Jp ini 4 j 1 J A>-jlAiJl "aJUiJVI Jl5wS!l" 

oLjLj Jl oIpja>«j! wbJ-«Jl of oL J>*Jl Jj *-* 1 iljJC ^j^rj 

Ja? Sjiai c—Up Jb tJ j J» Jcjo Uil^1 JJl ^\ iigjJLi)l 



t »v 


[ jjJaJf 4 jJ aj jjIp <lil] 


^oJ C)l^J >Cm4< ^Ip <L)jJU 4jL»j^j .Ala 41-1 OJ~L> 
cjLpLjJ ^IjJ^I Jl« 5-iLji-j <LaUi ^Ijii oLsU^Jl 

-^jVl ^ jl jlj;>Jl ^ J$~J' <>“ J*>“ jAj l 
l^Jl (^1 i4jljJl JLo fj0J$ 1 ^jlp ^.11 oL^-0 CjLjU jJl CJlS’ ULfJ 

<jl J \Sji ^SJUfijl 4Jt>- jA V 

4jlJlJl Jlla ( 'j& Axil >%j>j 4l ..rtfila 4P ja^*a 

.<_SoLpj^>t<J! ^\ jLip! V IJ4J j 

liL^-v-Vl ^Zj~^ Crt cJvtaM iiliA 5ilJ»)/L 

^Ua*£ iiJlijl jLCil *}a~tt\jt iaJ jj V 0 L 0 L 0 jjl j^j 

j j£j -CjL jA>^\ ^jA j] L>Jl *1 J~*- ^1 y\ ^jS ^ L p0j>m}\ 

|»UaP J - ^a i- a JL>-jj Nj iO!>La*J| ^ 4—*j*l«j 

^UaP jt 4>-b» iiLfe ( _ r J 4l\ IJlaj jjlill 3^j>Jl 
j*-P-lJl jfjfc eUaJl O^J —5' ^ I*—^Jl J2J Jl 

^ jt 4j>Jl t-lj—*“ jVl <LpLj CjLjU^JI 

iJLftj ytaJl «>j^jJL aJL oHaj |JL>- S jyS { j^ j>iJl ^UaP Oj^j 

t5» <3^)11 t^Jl ^ -Jal^ £ <_/>- jl^>Jl J> ^jkJ* 

.oUUjJlj iiU--»^/l j>J! ^UixJ 4 JU&I 

dilwV 1 ol Olj^4>«Jl O^ U i -i 1-^ 

aJU^J l flJiij (Cf0550/7/eO^/a«S) v—ilU'jJl 4—.as 

ipoytJ i_^>J “4*5*2^! J>-jVi oLpLj Jj] ^J- ( Ichthyostega ) 

•(_£^>-i 0^4 JljH-Jl IAa ^|jJaj Pj<«Jl U cljj>- 4. » .J fl . P 

jjJaXi ol J^l {j* 4,->J t _jJl aL^^I Jl5w»Vl jjjl 

Jju jj ^JaJL V5JU^1 I Jl cjSIpjJI Ui 





T * A 


aajjIzj C—iU*- J3 jjIjS/i oLSl^Jl jj *jlSl* (jjl ^ JajljjJl oJla ^Lp 

J ( Jj>- jl £_jjL l < _ y lp aJ j$ lLs-3-o <C-*a 

.3 J>-y Jl ^ jj-Sjlj ^ 

^Sn <> <Ai > 

^>wJl _y*JJ ujj(4 aAa 31) j>wJl Jj>*P C^lilj->JI jj 

tJ«M 4l*»l ^6 “1 \2jjp* jl ills' 4 <jU oJb i^iljl y~*~ UJ ije^.J — ZcA -st a\\j 
i ^_^Jl l)^> vjsJL* (J^Svj jl i^.fl t<wJb£fc<a <oLpL^>«J 

viJJij iULw dwi yii l Ji 3 jJS £ljjl j yJ’l jiil ( _ y lp I*—aji 

iSji ui^* jl^^*J eJlA j^JalJl lju to Jf>^\ JJLaJ 

"J^l^" ‘jUJi ^ oL^JJ jsT jS w? 

^-a 1—Jl I^JlsOj ^>»jl jjb Jjjj ‘■UJLfiJl ^1} Ap taJ l ^ 

(Jr^ l£ jj^uiJl iJb-^oJi ajjfc ^J c&JU»Jl jllpJU 

jj AusL^oJl ^ <U .fr oJ l C^Ij>&a 1I *JJ <L5l*XJl jl^>Jl yA \yj£ 

tl^jjJ ^jill ti.U.T oil—->I L^j jJ yj ^jXli 0 Llj>tJI j~*sJ 

(_5^jIj j ^ Cy J jl5 aJLpoJI ^IjiSll y# aJLJLJI oJl* jl 5jjjiaiJl 
oJL^J < J> . fl . k .. ft,l l jl tiJJ^ J*£> 4jy Jl£*il tgjjS <3^ ^yjj jS 

yA (_$1 jZm V til)3 £-*j l"j1 yL»Jl ^jiJl 1 ' iSJbd! ^ jA X^iaJl" 
jl 4^o>c^jl is j-aLI ^u«J ^l^JI jJLiib iijlju ^SjJl iijLw oUl 

J^UJl ^liijl jSl j3~ 1 e J» ^SJbj ctUJL) io J*j 4>“JJ 

<u>JI objlSJl JS 4jl>- jlS jJSo ^JUJlj f- i _ y -^ l _^-& 

CjiJJ^ UbJ 3^i3l aJlA 1 *j£J tAiLJLaj 

oUslSJl ^jjLJ c^oIj ^ySwibj^ ^»aj ^1 i)jL>i>i 4 j! LgjS/ 

^ ij^jC j <juj\* jba ^jJb—j iJu ti*>Ji 



*ijT tj* ibi) 


r • * -[ 

y jJS a j^rjj ‘4®jydi jJ y® AjAdl t-j^Xj y twNwwJil L^J 

jt Jd jl^ yil dill y J$\ olydJl Jld a-sL^I j-lyS/l 
^lyS/l oJLft ( _ r <i*j jl yjjb tJJJl yait jjdi £-Jl ISJ 

li>4jJJ "cJ^>w" A J L sd l ^1 jVlj cydaJl t^UwVl ikd jt ^ Ujj 

t £ * 

l j Ulw<y« jd Aj| y>- 1*^-?" Jpdl 1 JlA (jlSlj C 4 jy*j OLjAj Jj 

.^JljJL iS^U a] ^^d Aiydl y <u£j iaip JbdJJ 

‘—'J^ y •*■* V Oy- Jl ^y Ulj->* Jy«Jo jd AJLSsdl y 

L«yj 1‘wiaj'i/lj »l.4frNl y« ^Ap < y Vj Ji*J V c-> 1 jJu 

cA-iLdl ^i As Si I y JJUJ j tAj jJJ a d l d-L-^l C-j'Aj JjcJI ( yK j Jj 
cjiydL) IJjA>> lLjl»- Ijfllx* j j&j tjJjjJl u-iilpj y 
ol>tI3 jj^ia> <Uj>«jd! y Jy*j j tdaUVl ^»lAiVl jwa&j 

cijjJLJl y t Jlj^Jl A wa . gj l y j-jwj jJi JLpI *d»Vl 

j J&J “fcdldl oLdl y J-dL ^ w >- d J£Jl AjL1?j y JjAjuj 
J*l£Jl ^AlJlj loLdl CoJ IgA* IjAJCj oi jUwaJl ySdJ *Uol>- C>U> 

. UJ^j t^LdVl aJlwJ 

*jVI y LJLp j J d » oIjmMaI) eJU& J5 

^Loj (JJl jLiiJl u-ilLJl y* (3jiaJl j-jasl jl A» JLp aJIaIS^I oLildl 

jb^JJ liyidl 4 -aLJ 1 Jl cyj/l Jp 
oL>Jl Ji* tlgj d?l>- <dn < *X-AA J» J J LgJ Jl Jp B Lodi j] 
p—odl or\ji Jl Jp ‘Ajadl oL«Jl y oUJij odldl oLdl y 
aaJsj <d>vo ojJLJl j Jj IJL4J SdLbdlj oLdl jlAd jia>- 
ji Jjfl yj coLdl oIaas y |»—>Jl y^ yJl yly asU- 
^1 Ail L^jAJ jj5vj (1)1 v_o>o cdiLdl 0 ji £—a AjJ l olilydl JjUco 



J jJaXll] 


oUlj-^Jl ^y> jjCj J3 n*iLi*Jl jia>- Jb»-^j Vi J Ul (4jji 

cJl>JI ja US') LoL~J J) £tJuJi 4 Axi oU5 <J_^>-jJ 

^wjJL <Jl>Jl US) ^UJl ^jA ij~S oL«5 ijljux) jt (jU«*Jt iJU—-V 
j jLaU^jjJ-^Jl >Jl ji «iJLli Jl w - iJ i(4jJUJl eUJl ilU—*Sl l 

j j£j (_j3l ^ JjiJI ji v_^>ij ^LJJ ( y ^jj 9 t_iiLp_pl 

««A^>- J-* f-Jl LJaJ ji ( J±-j t Jl Jp iXS* 
J 4w?L>- J ji iJ**- (jJ^>- Ji jlj~»- jJS jt i£jX~»4 

jyu Jj u.—>t& ^-4—J V lf>): Jji V 4 J 4w?U- J5 Jj j J»JI 

^Jl i^J p ^jA IpJL IiA^j tUUJ l ^jdu>*A t ^Ja..»>t^Liil 

jJi -k~»jJ! ojJ JS jl SJ tplJliVlj J ^iJj^JI o*5Ua*Jl 

r 

. j Lip Vl i j^-{ o.i>-i Ji jl ^>«J1 J 

A^wjVl Z5A04 tSjJI J j a J L o JI ^»L>Jl ^JLpu 

\yjl£> jjW?L dL,T 

(oUjJU» J Llil ji OJj*J Ji ^Jl olj-JcJl : Vji 

jl^->Jl J (iwai-wJl jl ^>%}\ <L>vJV e- 

oLjJJ1 ^5^1 JllJl JUs JSLii UiJIj 

tlUj j^p ULJ 4aU>*^ oLS Jl Jj (SJSJ1 ^^Ijs^Vl oIj>JI) 
J-al^Jl (_J JL ioL 4&j*a J j£ jl iJl Jp oJJJ <U3VuJI 
ji jVl (43 ^a«J| &JLb Jj J tj j^aZ. JJ l Jj>- *jj£ ZjJij t jl^>JLI 

1 0 L 4 II ^Uw^VL (_5j3^i Jl &A*0 (J J>a j i_a.jT 

4ijJ>«Jl 43j***Jl J ^k j (J^>- ^Jj 14 JU 5 L ^L^Jl ^Ualll J ~S3 jjJj j 
4JU& eJL=>-^Jl ) Jalll 0 Jp 15 ji jjP ipUopVI OjULj ^JLp ^p 

^Jp uL> V tiJJi £-*J (5-Si 0 jilaJl S j £3 (_£Jl 



T > > 


[ MjT f i SJat] 


• J£i! jJcj Jj i^[>Xj 5iJb j U^ w« Jl tijJLkJl o!jiiaJl 

A-^-JaJl Jl J&\ jJ aJIjJLp oJi? AjI jJL>- jl dUi 

J JjJaJl J ji IJa>- J ^ynJl Jlfll SL>- iaJ53J 

j\ i—isUpjJl iLLioJl j^il I Jsl* ^i?jprJu» 1g*p r.j 

■ Aa~Aj CJJl J J aJLSnJU l_Jlj^Jl 

cLj llil£ jjo J Jaiia 4 j Ji5\Jl jSj jli |JLa 

^>-LJl JlHzi^U ^ J-t ol jJu »^»JL>J jl i£jj j*Jti\ t j-ai 

< Ji> toJbJL pj AiLii oLI_>■ i r JLku.yq U jAj toUJl Jl JjVI ^ 

i-JaII J A*P Jj t j = IjJ aJ U - J L> LoJ jJ>Jl ji 

^J5j aJj j~<Jl fUap^lj k_4jli?Jl fJ£j 

J jl 4 jV lC-9Jl J*A J ^JbtJ jl ol^JlJl oJL& 

u* ^ iS’jrk JL? J* Igj Jl oljdl J 

SaI^p JsScLwj jl ^»Uaiil Ji jl J j>X Jl \£y~~j> 

ALOloJl oljkJl obJ ^IjioJl cL»JJL>Jl CjJjjl\ oLljNl lLUJJ 

•DNA <_£jjl Jp> a>ij»“LJIj 

AJU J Ajl J tjJl C*»l Ji a .l l i ya Jb-bJl iL>jJ&- U.<JL* lil 

t j» jUa £jJ- I—<^1 jjto jl ^1 1^ 

uL « *Mg JJNI liL* JLo j'if Ijajj ^Ao-4a1 0 jJl oiVjj (4*JUw* 

oN_pcJl ji \j>*ZS ,—j ji tlfc J jl IpJ» aIj*- t jjjjJaxJl ja*J >I tl-ls^ 

jJ>-l ^ J-T J La^ J^j tijJ^Jl -Xxj! Jl ji (^>«j 

Jfl-ly. ^ A^-y. J5 J SUJl Jj Jp JUi'yi (^Jl jXdl J-j jt 
^L^flp'iflj oU>Jl Jl jl£Jl IJu jij ji Jj tAM»cjjJlll (JaJU>P 
J 53UJI oXa J j) 5Jk5lj frlsApL V ti-.....,>j Ajjj^-uail 



oJLp *j jbkj jjkJl] 


Y\Y 

ojLip! ^Jj ot Jjf-l <y* 4iV SlSHjfeJl'^5wi 1j-& jLlpI ^JalvJ 

0 j£j jlj jJjI—JI a]5w ^1 *waJL sA>- jl llllilil 

JbJL>Jt ^JfCiJl l-ifc tL oLqJ o 

j 

^j-> 0 JM J dJb^ 0 JLfljya aJl^JLs j^gJaT.x 4JUJI tiU j 

jJLj ( _ J Jl oljJcJl oJLft jl liJJS i^UaJl < j~ J b ^g - b >r^» 

^ailxo o^lj| 1**1 jj Oj£j jl Jb V OJLft y**J y> 1^1 ^yj>y 
• li^Uo^fl i J^ 4jl5L»)|l t>X$j j jAj N tlUS £_aj • ^JJ 
jl jjb AflJb _^aJl lUI jJcil JT"** lij kiUi £-a J 

4 JII^JLjJI ol^ikll 0 iUiP^L aJUiJV) JVSLi^H ^ *l> Jb*; 

OjJ-?- j-^ad jL jlyi^fl ^JSVl t4»*5j-UJl 

lZjN Lo J L> -N I jjji ^jA jlll jiS’L 4-^UJl oU'jJuuJU 

jg J c Ji jtwil 4.1 w.flll Lvijl jljiNlj iJ&j* 

4JL>Jl j y>J\ £-■* «1*UjJL*»Jl aJL$j 4~a UJl 4-^>Jl iZj\Zjy>*}\ y 

. JaaJL 

Ljb)l 2 I^I LjbjLiajUl qa JIjaZil 

j* objlfiiJl ^1 oLjUi^Ui y Jj?*fcJl <UAj S j~~J& |*iJbul j| 
wx1i>cj cjLjLajJl^ objLis^Jl jj il ifa2j^5w*4Jl jS\ JL>-1 

j~S ±2yc*-'$\ Uu tfrLdpSfij «—~£y ^-r*“ (j-® y 

y\ ^jjJuKj y—>^i 4 J 3~*+j <Jl^J*L lo gjl l*A<5* 
^yuuj oL5j-i JlUJl j o U Ua AgJ i ^Jla objUi^Dl Iflawj 
o . l l ^«j>cJ\j ^ay-u ^ 

LgJ 0 y*~j Lg 1 ^ J....-U53I oUji 5iL« 



t \r 


[ —« »ijT Jit jjlaJl l*Jeu ibt] 


to jj i /gl l J» boiQJ oIj <LdLJl jlJbjJl Jla 

A»*-lJ j u^JjjLojJt jl ^UzaJI {jA J>-ta ( J5wb L^jjJi oLJ«]i U 

c-aUj l y^ a o^ajJl cJiL>- <LiSvJI oL^J oU}te>-Vl 

J>-LUl J^JJI u-iUjj toLjliitAil J J>-LUl ja jUJl J5LJ1 
oLjlSi^Ut ^JLoJI i^ JLko IJJ toLjliLiJl J ^ 

j[ ^jl>Jl J| jli^>Ji JMJj U c- Jl 5j kyvSif’ iJLa^P cjLjUa)! J| 

jLgj>Jl ^ Jj^ljt JJJ V Jp Sj!Ap 

jJLJl 4-Jlj (_£JJl CjLjUaU 

jJS iJLft toLjlSi^Ut J ( _ yr ^i *J l jL^>Jt jl JLa*Jl 

4—~Jl 5^$>-S/l J o^-S* *-Hj 1 j-Ju iwJLla^j ^Jl t jA 

L-ij tlg.-ai *LopVl J {j* \*j~S iJLa jl US' i<j J-Vl 

A>-jlia Aj j-O oj J J L^jJlJ toUjldi^Uli iS^jJbx* aJUsI 4PJj 

JU lOUjLdi^y IJ t Ad-Ua AjjaZ 0jjJ objldiJl j_£jj U)Lj 

ijs J} ^LjUiil Lj-j £lJ-Vl SjJJI pUpVi 

objUiJl lSjA Lw 3JL>-!j aaJs ^ja ~>- »lkp l^j jl! 

<U>-jl>- pjL>-j iJlj-fc A—^ai L^jJl! objUi^Ulj ^ 

iJjUjLddJl j_£jJ Ljjj t^-a'.rit I^oLm^V <U>*jL>Jl ^>r ta.<Vl j 

oj : « -»ti oUjLUJl oJLa l _ s i^ U ja-&j tAJb^li |*-JL>- jl oIjj 

OLjlis^UlJ ObjUAJl aJUuI Cj\jjA>" JJ j J^aJ ^J^rZ.M.^Jl {jA 

jl ^Ui Jl wjUI cSJiyull oljut J^>- ^ UjUpI 

.tJbl £jljl J s*JLZz£z J oLJpjt oJm> 



[iy jp «£jlaj jjiaJlJ 


YU 


jjataN 

Uy* jiSl SjjjkJ! iwiyiJl v-Jlyr ,_$* jy-aiJI yi»ly* j»gia7 N 

t]jS *Jl jyt Jb*-!— jyXjy** y>Jl ^LJ j Jui tjyJaJl 4..,<a» 

JbJJ C-»Liyj>Jl yo iiJ iJllA { jm^ Ail" g yM Sy# jly^>\J —ydl 

*° ^jjbUI J! ^ y*>‘ V** 0- ,/H 

£t-*wy# ^ IjjSo ^ C^LybJl frLoJLp JLg^-l jl JbcJ vlAJj ^»J 

wiL.L.^1 jL> 4 cJLjS Jjj j iJa wj 4jI 4 JI jiaJl 

4i| JUJ ylU) ( Archaeopteryx ) ^-S'yjyS'jl ylU j -k~-j JSLi 
4>j tiiLi yji lylt jlS^ 4jt J ^yilL (v-i>-lj_^l <^ ..-t j 

iyJj>cJl 3jJLillj y?-L?»Jl y 3jLa>J1 jJfT 

3Jl!ljJlj <Swi^«Jl ^UajJlj ^Jj 3J1 olyWj jL-*Vl — 4jLw» ^Jl jJajJL 4j^s 
4iP- — A>*J^*ifl i_jly>- Jybj 3^y^-ydl 4....17 yijl 3l 

4-JLj djJ 

w-i^-ljjJl o UJ AfjUUJl jf 4 j 1 JL 3jL£)/l jJL»*j 

y IgJy» 4 .JL ^ >cj OJliT ^-S^yjyS^jSf 1 ylis Sjy*-y*Ji 

£_* IfjLU ^pl ^JJl jSll ylU pi y jU zyrj tAiUi 

l y* ^y yfc ^Jj A wj jll AjLo^w- aJLJ£>cJ) ^ ( j~J 

£lyl iJllAj ijllwo'ifl ol3 iJLwiVl yj jll—l ^Aj llLo^l £-1 yl l3U^3 

yq . wt uLL^VI C^IS olyLajJI y» . ^ g LJ>LjLj y 

JJL# *—to-lyjjl £-a vi»Jb^> U5 (.(Bufonidae oLy>JUJ! 5JL^ai5 aj^-JI 
(Edentata) oljl^jjJ! J^» A-jJuil oLp y^^Jl yiw jl i J>- _31 


W. E. Swinton, "The Origin of Birds" in Biology and Comparative Physiology of 
Birds, A. J. Marshall (edited by) (New York: Academic Press, vol. I, p. 1-14. 



T \ 0 


[ *1 \j\ fl j^kJl itJoj Jp aJjI] 


ij&oj aJ^s cLa jap LgJ a!j.x* 01 jj.lall 01 tOL***^! 4 aj JLp 

Ot AiLa>» Ob ^iiJjJ tlftj j. 5 vZ *— Ip J3 OL—t oli £ljjt 0 ot 

ioLl ^jA A a. la) A yJ j A d UjLipI N a»JLp OL—1 

jjJall jl «^JUS Jl <Ju&\ tiJLkJI ^jJii J>-b oli'>L^Nl ^JaJ 5 a— ^ 
Opisthocomus 0jlJi>) u-JL^aJI a-— ^Jl SJLSljjl oli ijJl 
dUJl jJj U ysij tcr 5 y\^> kJti^Sl i— c.-a.*.,:51 jj (hoazin 
6j ±Sfl oljL^N! J5 colUL jSlSOl IJLfc l*J ^JLJ! a-j^1 ^ 
•X*j 5-aa! ob 1^1 jl5i*aJ) < j» 015 ^ydl jSLkj aaU—J l 

Ij-s^-t j C— w 05 ^j-SJ j'jSji\ jSlia 5Jb- OS/ A^-g-a Igjt ^^Ip (_£jJ 

jSUa Aji_JULz5I jy>- jjj (J—ifl— OjJtJ LaJliP ^ ^ V V ^»Ip 

j£>j ( j— i> ^^".' J 5j^>tvill obj£JI ^ aJbJL>- 

^1 Lii^ <—«5l>-j O—i Lp -li Ap^PJaJI OjJLiLdl AAbmJl Ot La 

Lai— 0j£± ot JL»I>-I ., L« ... j > t<_£^>-S/l jjJaJl £— l.-!>> 
^*Lp 0^-Lo \0 a jAxJl £-JLj Aj1 JLC pI ^jjl jj— 5ji^-5j^/l jjlia ot 
.ylla AjlgJl ^ aX ioiL>- jjJaJl jJ5t o j£j M L»JJ Iylla ^^4 JA 
jj-5 j^jjS’jV) ^sU* ot *Uol 1 j-sAS j JtS oLyasJl pUJlp ja 1 jJl5 ot 
OaL^L pU-Vl jOJ A-tjjJl ^Xl y-Uaj! IJLa 0i» ia^j j£Ji 
1 5jjjitdl AA-jaJl' ,j» JU. j>-\ oLti51 DLaj 4ajLl— t ^ <JlL& ^i)I 
^*"1 jjlla) A«aI—J l AjybJl jjUaJ a1a^>mJ1 

{Protoavis texensis) lJ ~Jyjy, 1 <L— 0jJL® T Y o ^Jl 0 ^ 

JIajj M ^ \ |»Ip ^LX- ^ LiJ (w~j ji CJj ^ aa-!Li 5I ^jJl 

'"’ Bone Bonanza, "Early Bird and Mastodon," Science News, 112 (September 2,1977), 
p. 198. 



[Vu^ jlj£ ^1 4-*1p 4j Jaj J Jalll] 


T U 

l _ylH 45 ^>mJI ^UajJlj jjrfS/U<a»Jt J -»15 UU* lylt (j-*^_^jy 

OjAa va J ^-5yU? y ^Jil ^SS tl£H»- { Jr^ JJ^ 

Oj& Ol l*Ja9 ^ <j-*^jSlt Ol ^£ UJ 01 iJJ *4i~» 

Oj^j Ol ^ Ail *«li3S Jj c_4*J *jj.Ja.lj i,la..,*ij ^L5 w< jl UJ L i 

O^i vii)J5 il^-a {JS\ ^ LfiJ oljj-^LjjJ! y jjiai Ji ylkll IAa 
jw»JLa ll oli olIjj^bjJl Lii 4j| (_£ JJl £jIjj-SjS/I jjU» 

jJaiUL jjJJI ’otsL-l JUx»" J^»-l j ( theropods ) j»j^>JJl 4JL5T 

"J^liijr <y> Cj^J^ o* cil a* J«i Ui^» 

JaUa J u_4jjUtJ Jj>-j (*^J tLojl S^Ul cL*->- o' Ji "-.—** 

Jckj U y>j *|»UajJl y Ji-Jl *ly*-Sf! J j J iUoVl 

y^ 3 J (J oJ^j *^-i>-l 

■_$! J 4>UL3 N oIjj^sUjJlJIj jj.Ja.L3 5j^>-Vl 01 Jj 

p-*-L L-jjjw ^SUaJ y£j C^yt*- O^J >U»NI Jp 4kaj 

y*-lj ' * * d |»Ip J (Con/wc/uso/ms janc/uj) yyj jS" 

J \ ^ *1 ^U- J (Liaoningomis longidigitris ) t _ r -Jj^^xiJjLJ ^Uaj 
j *•>'*£’ y^ 9 OIS' ciW jj J j^jkJl £-J?j U y y-^\ 

J 4U 0jJLa \ i * ^1*9 ( J'lp ^1 tiJl>t]| jjJaJl JL« Ol^Vi 

Jjjp {j£- lllxj 4—aiiiej ^j5o 4 j 1 iiU>L oLjJuJI J*a& 

J* LgJj icjI^aaJI y> ^~>-Sfl *^ > * ^y* (_y33j>Ol 

iUw* y y y» [*Sj t^iojj (pygostyle) llti Ui5 J }~±* 
<t->jy y* 1.-LJjJLj 0V1 j^-iil jjjlaJl ^Jlp ^Jldj ^ 
l^UOjJLa UT Jl ^Ua J»* jJ^iUJjjl? 

M. S. Germain, "Qui esl l’ancetre des oiseaux?" Science el Vic, Pans: 1999, No: 977. 



nv 


[ —* *\j\ iJjI] 


<CJ jlIjJaJl O^LflP l^j JaJ^ ^l jj-aiJl <JaP jl Jl iiLsNL 
^SU? 4-^t t y»^j tUU— I <d jl i JUJI j*aaJI jj- 1 » . J ^ 

J oljj-^LjjJl jl oJj 4 JU- <CjS J 

t ^J ^ * /? .d. iU j jUS L .^ >jwL^a j^fl LfcS' UtA->*l 

jl£ 4L*> jjJU U* j 0 j+s- jJLi ^iJl ( Eoalulavis ) jJIjjI jW> 

Cr 9 ^ ^jtl 015 <uS3 jS/l ^ ^1 

t U-a^ .aj 1 jSU? jl SjiJL>o i? Lfll.il oJlA cJj 

jr** J* JJ ^ 9 J-* A ^ j3 ~ SjiiJl J jj-Ul j* gjj jA Jj 
t<c... * . <J l oLS^Jl oli Jl olijl^Jl { jaju £# —JL>tJI 

cT 4 ^ Jl (\j^ J V* $yrj jj 1^-1 

^\ju\j i { jjuu ^jA IfrsflLwj jJb^J £jSfl oJLfc jl C-Jj "V 4fll Z>tjt 
£ljl t\hj aaIi^d oLJT Jj syrj (jtoSfl ol3) jjJaJ( ^ 

ot (_$*■*£ ^ 1 t|jA LlJj j_ 5 >^ (jlloS/l jjjlaJl ^>*1 

.40.jJl S^liJl flj J l_^-ilp J t*L>- IftJb-l 
j4jL< 4?JI jljl 0 *L 6 j t jL^dl) j* h > Ji\ jjU? 0 LS” AJLJO cJl ^9 

L5^ Jjj 4j jJ jtf jStlaJl iJLft jl_J? iJT ^U*»j jlo-^Jj .jjJaU 2 j~«-«Jl 

IjJfc ol OOjI JSj t<&J>«Jl j^JaJl JLpjS^ ^.ojJl J*JL^a t<u>-llj>- 

. jl_ / JaJl iJL^P £_3,> Jp 1>15 jl5 JjJ 

oj^ j j^:i jV 1 j^/l 4-^* *ol jj^jUj jJl JUJ pJ ( *_JaJlj 

'"• "Old Bird," Discover, (March 1997), p. 21. 

<M> A. Feduccia, L. Marlin, Z. Zhou, and L. Hou, "Birds of a Feather," Scientific Ameri¬ 
can (June 1998), 8. 



jl ¥L >-jbji JjI ^ Cu J U 


Y > A 

4 r U la 4jL>oJ( Up \ Y * l>Jj t*w>waJl oUlj-^Jl 

*±Ui £-*j * JjuJIj 4»li jA>- U-V^-j «X5 jU jl 1 jllal V {J ^>~ j 
dJULj LaLkJ ^^pLUI ^y Ci..alp ^yJl jjJaJl 0j5s j «1>I 

Cf* J-iiL C-iU Ji* Oj-t !li* Lajj ^y 

^_.~j j^Ip Ck --^UjJl ^Jia 

JJL 4 laJLLO ijjiav {j* UlftSl ^y 

J^iij AjIj t jjJ aSI jJh AjI iJuA>~ U jgVaji jjjlall ^ja OjJ^ Iplyl aUI 

.SJuJuJl ^jyS/l aJLfc t>i <Up 

oby>'^ *-L<JjJl ^j/a>tki laJJJO iy>-j ^-oJI oSl l^iaj 

Aa>«^j>«Jl i^-ijjj>tlJ *_JL# j jD J b ^LdUj tJaJb 

caLy^z] ^jip-ljJl t-JLflJL jJLo U-jj Ja~>a>j ^yayilJl 

jSUJl £-a ^jia jJL j A>ia C)i ^ aa « j yli* <U>mp- 

OjlyJl J-pI) £-oJl L/3 >j jJl qA ^.ilaJl 

L.*>uj j^lall ^Ufc* laLkj 64,14 (44Jjl)l aS” j?Jl jL-jlj 

jj4 4jd ^>41 O^j ^lal5^ ~j>xJ! ^j>E>J Ap-UL Aj 1 Aiap-^la 

\ySjA jZa.jj t<_£yS-SM CaLjlioJl ola.k> 'JS ^y ^jA 

*JLi*i 3 l oJbJLa aJ^/ 1 tJalS"'y*Jlj ^y L j~>- <w~*JL 14 

ylkU yjl o r v fl jJl jtg^l ^ J7$ £?** ^1 44^ C5* 

Ijili jlS’ j5lis» o\ 4*^y ^ ^yip IJbJtp- tAJ- 5 

4*PjjiJl aJ^A J^Iljj jjjia ji j^ab I ^^Lp 

laJ JjUJI A^C>-Vl ^y Ai l llll )p\a> l)^>- 4ij^ 

tojJLa4l oJL a jV 1 yUs c)l^ lil iAjJlp«Jl J ^6a Jl (^tX) 



T\ A 


[ *1jl j^kdl ijjau P iJit] 


o: -^3P jL$>- *4-0 ^UaJl jt ^ a jq' - oJ l ^ JlaJL ISJ 

5Jbljl<JI Ap-U-JL »Lbp\3 l_515 <o|JU| t^Li A>j^O ojj.3j 

j3U» jJJU^ aJI* jSliaJl iJLfc i{£j>-\ SjL*jj jl^JaJ 

Aj^-JlrJ|j *LS^>Jl ( j - OjLa>JI JS' Om> ^ 

^jA jJ> UJl ^AnJl ^ JjOaJlj <—i>-ljjJl aIjIa oU^iIpM j^iaJ 

AywajJl 5^>-b0 4 —JL *LS"L^ajLfl>. 

<-_4jUpj t jP C-»U_^JLJ ^./?> Jl ^£*-<01 ( j^s Ail L*jj cAjwA^JIj 

cjjlUl Aj yi>J j^oiauJl LUb J^>- {j* j*-—>JI ly ^^Jl 

jjJ ^J~Syjy£J^\ _yUaJ 4...M.J jJ 1 Aj yJ l *} \ A jJfl uS/1 *ijAA UJ 

iU -jA 

oUJaJl _.1 k^j ji)i ^ Jui >^ Jl frUVl *\jJn}\ 'ji ixj ^-Xp- JLoJ 

{Pterosaurs')-1 ^illaJl ^ap-IjjJI tS jlUaJl S^-SOl oLjIaaJI jj» 

j-j 5Sj>j jjJaJ !j - jNl j 

aULo^JI OjjUaJl CplJLlaJl oJL^J JjIjSM {jA 

tj~z£ 4^** U-A^S j\ AJLa\>- ^ Lp- jJ j5>Ji SaU ^jA >JL 

aJ9mJJ V ISwiI (^...Up.Tj jjlazU (jl Ajj^ialtt Ay^>U A^jjjlio J l ajAl 
oJla oL>JI pip yjj V ^ ^ ^l/ifl 

GLua^l 4^1 ^P.fjLPl 4 > 

^laJL aJXpsloJl Atf-j^uJl oljl ajjt^zJ Ljajl a JULa o J I ^jUJI j$*> 
jlj t A-Jliol JlSli! Lfil oLji>- i _y 3 -^ t 


o*» 


D. B. Kills, "Paleontology and Evolution Reconsidered," Paleobiology, 1977, 3, p. 
113 . 





YY* 

eJ-& jjl AJlSvaJ uj ioLjJiill «woji L^jjJ jjSJUlj a<*j>wj*J1 

aJuIS - * i^-ljj jJl CkJLS^ 4-JU Lgjl Ju ^iJ! jjJl 

?c^o-LJij caIoUu N JL*I>-1 L^Litpi u-aSUijj y» 

^j^Ssj aJLp hi■✓?>- ^JLH 6^>-^M>J| e-ljflfl I_4jlt j JjJ>- JL>-jJl 

C5^i $ja> ^JljiJi oj-^3 <LgA->-La>J jJU-IjJI c sj <^Jl \y 

- aj^Sj-qJ! <Um^2a]| dw> {j* aJL»LJ jj l^jl ^Lip'll 

i a~»Jj j T*'^~ j L*-n9 JliJl 

sAa jl : {jA £^Jl I.L& t^-Jlji ^yu>t3 j^>~ l)_^—lJ jJ!j 

s^IjjLSa ^ ^IixaJI ^jA L$J jlJ olllj^>J! 

tA*3 jIaJI ^U^Jl ya A-j j3 LgA£ OJl? L^>-L>c^ jZ jl UjJ 

Jb- ^^ail i j ~ 5rL n j i_Jl jZ}\ o! L*4J 

d\ : jLai^-L c ( ' ll) ’ , A : jJii3l j aJ>-I_}J1 aUJI ^ cJl5 oL>J£H aJLJ 
Aj Jj CmJj AAP-lj C^Lj JLiJl 4mU 

^ <Jj—* j^w>- J-ii aJL3>JI ysj tl^>-U^» j^yj 

H*tJ l t jP A^ J }»..oJl illl> Ji<o— S J Ltt^qJl i^aJI ^j/Uu JjUj AolSlaj ( ^P 
ol j^laJl A»laUll a5j^ laJl oJLgj ~0>LjJ lJl ^ AjJ _^Jlj 

.aJI jJjJI 

J y* A) jJJ*aJ I <zjLSj£\ L*- j*5r lil 

U^gi aJUjJI eJUb JL) jJL>- aJUw^I ^ g^J) i__A>-ljjJl y> 
aJU? ^S" j jjJLL L^»L->-! aUaiuJl AjIJ b S^J»uail 

^\ jjJlflJl ej-k (Jj>«J JtA>- ^ oJlfe JLaaJ jl A^'i/ 


H. J. Jerison, Evolution of the Brain and Intelligence (New York and London: Aca¬ 
demic Press, 1973). 



y\\ 


[ fU._• *ljT jjlaJ! il-il] 


JUfeJ 4*5C*~J Ujb-j aJUjJI oAP jt JLS'J-JI {jA < v f $3 i«-lji jl 
J* 0JiJl J 4*—/Lvl ■. <•*> - jl Uuj v—ibgXft^L 4ft.frft.il 

j U<aj| ujUa^ll iJLPj 4JJO 4>tvJlj (jyw 3JlP 

ilfr<>Lwj>-i J oLftJi 4....J jljJlj ojl^>J| J SJpl JJ 4*5 ^p sJj> 

jJijj J 4J.-UI oljJJtllj ^JLJJl 4 *ft jal jjZJ 4*Jup 

4~**L*>S/1 oU-~*poJ1 sJla J* d)I jj./a~i jl LvjCftj ( Jfr9 tUjUjil fIJl*J1 
jJUi: Lfrl5 j- i*Jz >-IjjJl Jp AiftJuJl oL5JJl lJJL" JL>o^I 4jJJx<J1 

VJaia ii^LAftJL OjJL>* J3 -Jaii oJLJL 

jL**Sllj lOLjJLill ciU J -kfl5 3Jb-lJ iftJaP *JllP tiJUi Jj 
k^AA> SjjUcLa oL>~vi)l jU jSlj .Aftljftll viJLLj ) J ol^>«3 J <£jA 
11$^ ^l^Jj ‘r'Wb j* J* iJjWlj 

JLLJl kliiH J jiSI j\ 4ik>wo ^Uap 4 j^\j illla ^53 44-iJU-j 4~*U1 
4 j*jl*£Jlj i*_4>-}LJl) <*_i>-1j_pl {j* ZJik>tA 4PjA#b« 

J t<o>~ljjJl ilia l j» olj^>«3 J jb—-Sll Nj j 

_U JjILJI Jj J *ilj dLtll JLp 4jjJ»j 

killXftJ (^*jLa 1JI 1 j» ^jpViVl t jhol 4 j! 

,4**ijL>w> Ulol jL*-^! olS 


JL>vJl a (t^_jijjL>*J) 4 *pJLp ol j->*- 5 i^>-j ^JLP L^ajl Jftld 
«_4t-^L*J| ^jLa t_i>-l jjll 4jdb>tftJl oUJaJl 4ft>ftAJ>Jlj 

4-JU-Jl OjA>Jl ioL?-! 4P^ftJ>«j» 4*^> \Zj\jj*+0 bjJl LfrsA«*3 

^w<UlJ!j Ut tJb-ij ^ypJu^ lfrjjJ (Sy naps ids) 

IfrjjULi ( Diapsids) ji>Jl ol ji 4P j***a Jl ^Jl Jl»i—Hj 

ijijJ& oLfjdl J J-JUaJl j^S3j cjLpXja jlijj>o 



[Vl>- CwiJlp AJj&j J^laxrt] 


YYY 

,jb** ji'j/l ot (^1 iJLft iAjjJsJI «ilftJl ^*J Uj Uj*w*j 

^jJLpj c\-j 15^Jl Ljap" —J Jaa3 5JL>-lj i^Jkp 1 $j JS” y 

aS^ kjl iJaP y» 40^Ju^j oljap oUjdJ ilUi y Jt 

y aJWjJI jiSflj jiNl aJuI? y aJLoJI y y y»j 4v^l^^Jlj 

oUJa<Jl oJLfe yLJ jl (JJy» AjI ^JUj jt Jj ")}j c^la.*jiSfl 

Jsj-t y> 4Zyu» LIjJj jjJb cJL> aIsj! y*j A-L^alo Al^tJl 

i—a?-!jjJl! ^5n^_j jlmj^ 4AiSw» idjji? ( J^iaL aJL^p Oj Jj>- 

jt tLg-^y y iijxJl yl jJl ^>dll UoUa! £_* clg_ Z i J* ISL^pI 

jt '^Jaii' l j £-+j jJa ?aJUL<J 1 idj^laJl oJl^i oU-IxjJI oJL& jj \aJ 

I* 

I^Uj ya J jl^j^j 4nli'.o l|j AiJU Ajjmm^mJI j yttl l oJU ^\jO 1 _jJL>tj 

JL>-ij p yj *Zi*w\y JaJas aJLjJI c^lyjjJL ^...oJj y>- y 

A-AliJl oIjAaJIj jJ-vOlj AjU Ik—&>-ljjJl y oJb>-lj A-Jljj <ujU 4-)_P (jJLLj 

-dL-bJl aJjJI 5^>-'l/l «wa1i>sjj coLjJdJl y «ii <JtA>- y» 
slJajt oLJUJi y If* J^lfT J£ij k-j^-1 jj Jl y yj^l!j ^SoJl (^Jj 
y a* yJLa SL5 liliAj tyuJl yl£iJ 4 _a^-IjjJI j^il I^Jal 

JyJlj {£ y»«Jl ^JjL-J! 1—5 tj^ ^cJyJlj <_£yL<»Jl ^JSl—Jl Jj#lJ 4— i>-\j^\ 

.oLjjdl y jliLuaii* 

4oLotil y sL^ oyZj yy>J)\ J5Lld a^jj^I ioj^jJl J5 
c-UjI A-^JL j l «oUjJ jJI <y ‘ U -J L o J l y*w yjtfi" y*J 

4_^lJjjl y[£s J^i I ^JUJI jSJ 4p|jp y A^ll>o U ^1 

y a w .st~\ jl yT jLSC* y oU aS^jU 4l^L ^ l (TJ^" y^.ll 

IJLto— ^»JLp (Jjb tkiUi Lo ^1 ULc-I ^y jt 



TTr 


>1 jl <Jil] 


4j*P-jJI Jp Ol~J-Vill ^5 V| “ jUS^/l JbJL^ j-.si*\\ 
Ol>lj->Jl {jA j....* A Jail J JbVl ( J5ljtj 

J5 j^i ijUJl ^jdl oljS {j* oLiJ^Jl jl V^S tLgJlS Jb» J S j~S aJ^JLa 

oLj-MJI i*—.>- Sjl j>- ^yLJ i] ictUJU UJp 5jaia>v« I^jLp- jJl^I J 4a~j 

J ^l^Jl c~>*j aalala J Sjl^»Jl ^b' . T SjJail ja..i:7 J^bx ^a oli 
JjUaJI Jj I6jl^>Jl oI> j.3 <—5tAl>-l £_JaX— 7 

JiiVlj aiaJLjVl 5JJ t^jLJl |*jJl olji ^a i— 4>-ljjJl j^9 

<Z->\jA liajl jJLp JbJbu Iu51oj N J i Lgj a!2a>mJ1 aLJI Sj l y~ 4>-jjJ buj 

<y «>*i Jl J*Ni & 4 ] (Jj>d 4jj.Uao.ll 4^>-jjJl 

JlA>rJl 4>tl?-V t j£«1 * jijJaJl —I *)l l) 1 L-j (iJJi 

’j ~>*a ^iJ Aij £-1 iji ^jA jjJio jl —jjU? ^jjJj jlj*>- jAj“ 

jjkJI {j* yrJ j ob_ja?*Jl ^JIp jl ^ j <uJj>Ji J 

Uj cjjiff-1 IJJ t4jjjlalJl A ^ j j jjJb AJilxXaJl O^^JLaJl fljjb 4j|3 

Jp <i»Jl>- j_^jJl i<jjill jlj«>Jl JJ <J j>iill jl :JUi aj j * 
jyu t^ v> Ijil Jlj U t^Nl Jp jl -Xp-Ij £j>-jVl 

jjjJlj*- jljAJ jW {_$jJl jjlalll iw? y J 0^j>~Ljl 

• JL L*5 4jjjlalll A^J>jai\ ^ 1 oJa jjA 4jLw.j| j j ^ w 

J jJd\ J* J* 5UJ1 ^ijL- ^ S^J( ^iJb^Ml jtfl jf 

(1)15 jJ U5 toLjJLiJl j^op J) ujt>-tjjJl j-jap ^ ^jjjj^Jl a-5p* 

J 

i—4>-ljJj jjl jlj^Sllj 4--U- JLp o1>k 3 Jjul JL3 jLLmJI 

3jj» jb-J! ^PjjI |^j c^ j .t.a.i.a 4^-*iaP jIJLpL OjIjjmpIjjJI 4^L>«jj 

R. Levin, "Bones of Mammals, Ancestors Fleshed Out." Science, Vol. 212, 26 Jane 
1981, p. 1492. 





TTi 

tUUJ <—ab^» fitt, ij>>j £_a JLgJLoJl 'j-ju <Jl±£J ol>o <_£ y>-\ 
Sj*-» (S y-Nl cjk-ljjJl j oljyobjjJl aJ yiaJ V ^iU? 

j ~it oLj-XiJl oUjj l^ojJ iwJ J\ j\j*)l I J5j *4JU^1 ilJipl 

j^gjJl ^JIp jLitj —J| Jj./aill ^ Lo LgJl 

aJ| .ijjaj ^jUl ^Jj jiaJl 4jtaL>- y ^Jbj 

j| tJU- AjI :JUi w»yJl y aaU^JI aJcl-SII y jJS 

t£_klLjl jl yojJUJl j^UdL yjj *1j—» ijjladJ yJi>- JL»y 

^ jjjaJl 4~J>j3 oL‘) oLy>Jl N 

(jluastll ^u-aS 

L^ 1, I ^Ap y 4jJL^cjJl A~*»i1 jjJ| 

jfr* OUap- jj*a]\ j$i> '• ol. / j . ^U ^y-yJl j jL«H J j>- Ijj^-La jj*0 
toLUJl y 4 k . ^ ; uJ l ^yj>\ji\ y J^r-i j*j ( Eohippus ) £jjUl 
aJ— y|iaS US L’Lo jiSt A»lAit Jbjj y 

y t^UJi oLa>Jis jj-j ajI^Ji y j ( yLaJl CjLj j^j 

yj_>U jJa il^jlyp A^jy^/I PBS A^wiJ aajIj AJjjyil 4-aJL>- 
<JlZ£ (.Did Darwin Get It Wrong? yj ^^Ip ySll 

V-A3 j ^JJl <l)Ua>«Jl y^ ^..jiTLa OUjy yijjljJl 

\—J y»Ua>Jl y-i* <jt ^ s*0J ‘UIp yiUiJl Jb*J <Jj5 1JUU? 

George Gaylord Simpson, Life Before Man, (New York: Time-Life Books, 1972), p. 
42. 

Mark Ridley, "Who doubts evolution?” New Scientist, 25 June 1981, Vol. 90, pp. 
830-832. 



YTO 


l »IjT jjkdl ijiaJ yp JiaT] 


0 -^jut ,^|J ^ 4UO>-1 4P^ tSJbl^ 0 j >*-i 

_H-* *—is^LoJt y 

. (V,) oV^UI j>* jL* 

o-«^>si^i\ JjyJl jjlaj Lgit Xfc*J 015 yJl ^SUjJij ^j~-^Jl 0} 

y Jjialil oly Uki l tJ lP C—^^Pj tJ^ladl ^jlp stats' l^y£ 

y* j~* '& \A>y o\S j?rj~~^u cr-iji Of cfj l ol&> J£ 

4-JLp <j!j $C->Lyi>Jl y j jJitJI jjjllwJ ^lJ *j>-j ^JLP 

<-JlS jJai IgjLpjj <JL-*~J>j yJl t' JjoJJ ynjjJCJl ^Pwazll 

y cil y Ixl ,jiiLj pj t^UJl AaJO- jj jUl>Jl Jv»j 
y ^ yg.xj l ^jjUU ylx«Jl a_a>b 1 «JI y J(i LqSj cj^laiJl otASLjL® 

:p\<W* ^Ip >l5Li 

jjl*' a* y ^ f-^ Jd_*k (Ir^j **~ a 

CjlijJb^aJJ C<jJ> CjIjhJU a JLJL* J*u (_£ jJl jlva^Jl 

cJjPoJ ii^JUiJl <uX OJlSj 41^1 J^JLa 0 » jL* C~£lp yJl 
c~»jJl y £)Lia?- yj ^u! ol^ ohsl? y 

J5 oLy>- yiaJ y>oj-lJl ^jP IjL^yj t Jb»lj y b>- aJj 

/ * ylj |«J V ioljJ LjIaj 4a1i >w » 4, U w<jJl ^lySM 

t—gP *lo jjX Oy**jjjL *jjy-Jl oLyi>Jl ^Jlp La! 

j^laj* oLaj-— j OoL£ U.UP y3y-<Jl ^jP (Jli JLaJ OJjJ y ^w.^JaJl 

:^i^l viJUi y 4~J>j yj "il)Ua>Jl 

toL>Jl ^jjL *u-i> J_y“ aJ j. 0 >~ V ^JLp j JLlil 

y L^jyu» Jlj U sy-i AixSM yS”!j t®^ y» yS”! lg-Xu 

■’■’ "Did Darwin Get it Wrong?" PBS Television Show, November I, 1981. WGBH 
Transcripts, 125. 

<T,) Boyce Rensberger, Houston Chronicle, November 5, 1980, Part 4, p. 15. 



pi 4j jiaj j jiaJl] 


TY1 


^ >4pt jjb-* J*J 

twJ^il Sj>j>i«aJi 4jJb^)l 4 jI JlP 4 a j J A pj j (Lip jw i.> iiU 
Jpwlj j*Jl 1*iA ^ il <jVlj ly^lM _jAj Ij^-Ij iw«l jJl)l 
jjla D_^>-jX5j ^jjjjl 4# 0_J^£ LaJUP 4*^l>- U—ii-V^Lj 

/ ^o L^ ij jy^ 1 ojjS> { jA aj jl 0^jJL; i jA*aA. Jl oJ l* 


puJLoi) c . . . 5 1 t> - 1 i<jiLS ^oLJj j IJla |»jJaj jbai>*L* 

SJbJLt ^ c—ilp £ljjSfl oL j£>*} —Lbl uJ j^\ 

Liij sJJUjsj l£j jA JL^ij La> jfi\ j JUgJl 

^ t j^ L« £*y51 JLEa t ( j ; o jjjalll JLp-J (jjjJaJl SjjhU 

l^a ^ (1)1 j»-Pj tOL«a>Jl jjtau <ju a u 4jt ( _ y C-Ju l$l* iSJUAP 
ApQal^l j»Jp £*J>\ji\ jJLj IjJ i .y>-')}\ pLj <JAz>*j 

4~Lp La j ii(3LiSl <JJjJalll 

cjlj oUj)|1 jA oAa ( \*j ii^JLaJl JL^jJl j^la^llj i *5Jbl*Jl 

015^ t5*il1 ^jjLJI j>j jlva>- a~Lp jj.Lki ^..1.01 lijJU^ 

i jLfl^Jl *- iL i jA jjJu 6 o iLa (Eoceneperiod) & y>«i)l j^oaJI ^ 

^Ua-8 ^u Jl Jj^La JLa i^iJl ^LjjbJl y>xi jL< 2 ^- j! 4i-A>Jl l j£l 

,j^^i <Jlj 1-“ v-*j jSfl 4.,- t j jJw? jl^j>- jAj c(/fyrar) LaL*J 


Aj_^aj u-j jUaJ yjJajj ‘OUasJL iLp <d Lij ^ 

OaJL ^ I ^ il-iSfl JUyJI jLa>J! jylaj 

E^z/i/j nevadensis jJl Jla) d^JL>Jl oLua>Jl £lyt LlL iLa>- 
y*i jUsLs- Jla U ^J b * oL»yj->Jl aaJ? ( j~a> ^ (Equus occidenialisj 
*aj waJLmJI <u!p Uj iJloJuhJI jUa^Jl 0^ (J-Xj IJlaj 

♦c3^3^M l)L^>«J 1 jjiaj l)1j tOJjJl Li Ip 


'"* C. Patterson, Harper’s, February 1984. p. 60. 



[ fJJLw* *\J f i ikl] 


YTV 

pi* ^ ^y jjkb j\ 'Jjzjy? iSjjfa^ oJl^Jl j£> 

jjialJl jiJ Ajb5 ^5 Lgj U ^Uj L5 zi) A- L a ^ JI ojlfc ( jP- \ \K \ 

:ajUj -Uu jl J ^JUi The Great Evolution Mystery "p-k*Jl 

frU-Lp jJ-la <wjjjwail isl At ^k»-l j j& L»jj 

obits’ oLiUJ ji icifl oN>L^ ^s- jjtJi ^ oLyt>Jl 
4li./a> jL<a>Jlj iLjJLoVl L> lllU-j ...jy&. Jl jti-ll jJc}\ 
j>*i jUa>* Ja>Jl ji AAAsJl tJL>-jJl £j*-Ul gj> 

y y>j * !ju>- *_i^ -la>- ^sLauJi j^} ^ujjbJl 

y* . s >\ Lc-ljji iJb* jt aaJS> iJ i ^ o j *'.,... a oLj 

j^Uxa ^y* C^HJ ^ jL*a>* ^y> 

Ifibu Jjjj JJj ilbft cr J jJU wibu ^ iikifcfl 

jj^Lo^Jj j^ijLa jJ jIJLj tjLjSoj^Sfl oljjA>«jl UU jl? 4JLJL>J| 

L$jt UjA^ j^M -XioJ aJLJLJI oJL^J ILL>- ^y> Uj& ^—SCa 

# 

Uui j^j Uls Jij ijjiaJl ( t ip oLyi> JmJLm) 

^y> — Hipparionj Miohippusj Orohippusj Eohipptts sU^Jj- Jj->Jl 
jb—»Sll j ^juJI ^jLpS/I ^Jlp 

»AjJL>J 1 jL<a>Jl ^ ijil^>- LjJ jl ^^pJu oL^caJl ^jJ 

U>Lw>j jjJ! jl 3»l*JJ LJLpIj caL-JlJI (E^i/wj) 

£-+0J JUaJ Ail J <_£jUt ^ jU tjU<a»Jl 

*& jUa>Jl ^1 4 m5 J./Ii >_ JoL^i>Jl 

i aJLJLJ I ^~dJu C'bjt 4.tflai>oJl 4kw» b J lj oLjLajl ^y> x > uil ( JaL>»j 

^jA Juj^j! cJUb^l Ail jU OjjL>- dboH/l jU 

UJLJI SJLnl~a (. AP jAIa 6 ji>w^kii ^Jia UJLJI C-P jA 0>L jji>xJl 




G. R. Taylor, The Great Evolution Mysteiy (New York: Harper & Row, 1983), p. 230. 



^1 ajjiaj jjitJl]-Y Y A 

ijJlxj y iJLjlaJl Jj*>Jl j Jj~»Jl Oj-g-t Aii SaajLJI XJUiaJI 

.JjuJL 

j j»>w £jj>* ol j k^-u>\ pjlp ^s -j dUS ^ p-*bMj 

J5Lft y L _ s ^-i ^ ■ J -d- 1 -*Jl 

Jb- ^JLp" I'isLS Horses ajUS ^ <Jj->Jl oLji>J 

Epihippus SJUl £l_^bU jl£* <_$! y Jb-jJ y^ 

j\ Nannippus jl Stylohipparion j\ Megahippus jl Archaeohippus j I 
oLN^Jl ^ Jb-jj Vj iParahipparion j\ Onohippidium jl Calippus 
S* iy 'Hipparion jl Anchitherium a -£y JSL* 

: L^OjI oJLjU i-JJJ JdijjJ aJUH 

4j y^J\ y\j* yj Ij-jS" l*Ja£ b JlJ U J**--' Jl 

jl$p ^ LjjJ jl£ Up J^ Jit SliJ obll UjJ jt 

^ ^JdU ajJlUJI c/JUJI y*-*-> jt 

jt o J Li jU2>Ji jjlaj Ji* toLj£>Jl J>w* 

jW Ui i^JUaUJl oUijJL*uJl y J <j Jlp J4#wi cJap 

jJLj aJU3 ola jJU^Jl oJiS LaJuP LLiaJ Ua>^.j I j jiaJ j JUj 

.^UujJS Jitj lJUUJ jSrf j^l 

jL^b/l iJLP d~>- J-* aJLa oLyfc>Jl ^ (J^ 3 ^ 

^LiJI jjUJI jjjLw- jt j $1» dJUJU a>»joj iol^ aaJI jl jt 

jl Ji5jjJ| y <ot dDi> c aJLjLa SJbJU* oLjUcaj ^..A> jlva>Jj 

djl5 AjJijbm-qJl OUIJ->Ji IS] y&Jy~* jJj U .» J l l-L* 

ol ^>-jzJ U-J -U?l—o c—Jj Jb JL>J1 ObjJI y c> j _^ilj L j*sbUJl y 

Jj-«J j_$JJl pIp^NI 12 p-^/ ^iiL-a 

<T,t George Gaylord Simpson, Horses, (Oxford University Press, 1961). 

< Y ** Raup 1979. 



f —• ►!jl jjiaJl LjJaj «Jat] 


Y Y ^ 


lLUS j cJ^Lsiu jl 5 oUx>Ji £_jL^> 1 jj 

p-UopVIj Ja-I j +Jl <Jlj*Jl 4 JL»LLo 

$ JLa UA*i\ iJ^rij jj jtiuJl 

^9 jl- dbjjVl J^P jjkJl jl n 4 r x.lJl A^jjdf jl Uj 

Jp- iLp lADS j£Li J-d3 40jk>- JS ^ a La A U 4l>l iwJLk u -jwcll 

J 

l*J t4 jL gjJ 1 ^3 o U yw*>fclH oJA A>w? |» JL*j ^ji] (wiUjJ tj j j 

o'}LJl*-<JI ^ja j*j 1 jjl^zJl ^Jjju ^ jJ> 

( jS** - ! j a£jL-*» {ja JS\ Al t ai <_■ jjj l ^Jl life ^j£S *lj jjjJlj 

»Ajj ^jirta■ H A^-jl 

l«lfcj iot>o oJbJL>«J! ^l^lVl jgla7 ^JaiuJl jjijJl" ^ jg^^i 13-la 

jl Clw^UcuJI C-JJ oUjA>- *J>-J Lp aJ&JL* (_ >jQA 

*yrj *13 UJ5^ t^JIyi ^ JlU-j ja aL— j 

JlSLtl A>-UJ1 cJj U-lS t j^JaJi pLj! j>.\j ^j*>- <_$! ^uJaaJt 

j£p«Ji «_jLaJI jmwJCJ <U*J3j jJJjb ^jA£ 4-jL>- ^jAJ tjL.jj 

AlV j^Jadl lj£Jd laij l&yljl oj-iSsil aUw.jJI 

' £!(J^^ 1 j~£ <J?*J *^iaiuJl j i^kl)I o^3 Ua>jbva jlS' 

aJL-j (^ A ^ o—^ a Y o) ^^L-Sl* ^ jj* ^ U jj iSjJiLa 

*Vaj : c yL U |»>Ao^ ^liJl YV jdjj^ 

*y A A ^Ja i l] Natura non facit saltum <J jj o ^ iLp cjjLiJ 

• (V "' ) " [oljii <L> jJp- ^ 


o^» 


Leonard Huxley, Life and Letters of Thomas Henry Huxley (London: MacMillan, 
1900). 



4 . U p *j jjiaillJ 


TT* 


J* {j* h}j (Ji <^1 

W>j jAJ! (JbX>- ^ ijjkJl j£iiSl ^1) "^kfcJl gljiNi" 

Jid5 i jJ^s*- ^b»- j jJjlj c-»Lji>«Jl LJU 

jjLill aJI 4^uiIj L^jT Ij^ip! Jj c 4 .» i* . j «ig y^ljls L^_>1 ^JLp ^Lai 

0 

Uwj coLjigJl o*)Uhw ^ js*& LgpL^- j\ y* Nx 

jjgJl jjiaj 4 -_LkP C-jX>- t4^»jJLaIj LelS (_5jJl ^laaloJl jjJazJl 

tJLSlj 4lajl jLa j£> 5L jb j j£-m ol jai jjj* £-'° ( _ y JP' 

4P^*>c«a X «t > £_jlJ Jl j ^kl l (J-* 

^jlil CjIjJcJI «X>JL>o *yJ tipj^gx^Jl aJlA ^jP aJjJjw a^Jwg 

^ oljjftlll cj'i/ i^L^U 4 ^-hJjJI 4P ^ Silp JbJL>- £jj c)^5nJ 
Jj c4^jL*.T.a.U 4 PjaJ>wJ| 0j-A oLjl5 j~i53l X wi J 

JjXJ ci-jg- oly'i/l 4Pv_>l jb\ £ljJj'ill OXftj ol 

tA—J J\ 4P^qJ>mJ| ^jp IXjljig- ALpiU wall aJ j g - - ■ 0 j*k**t> 4P^w>wJ 
v^L — S^I J> (jl 4ftjj*« <Ji?w oljjftJ 

aJUbj coljiiaJl 4g*jj‘ j^P JL»JL>- ^jj L^JP ifJDJbj cpIoJI 

l$jjJ <l)^f XJL>- £jj ^ll cJ^**J Lgjl .lA lft j jl5 oj.ft../all 4 Pj^>mJI 
gJtf-i (J J^-buJl > £>Jl 6Sl l^fc ‘eM^ 1 J-* 

^jp l^l«3 ISI t4j 4*pl>«Jl iJL>\jjA >*Jl JjiftJl pX |tJ ^3 jLXjVI 

glji^l oJLa JS Jp ? ^!>UI J, A-^P>)l 4k^jJI 0^1531 

LgJaJglx aJl^Lw^ jjr aj/n.& <Zj Ip j^>%a ^i-j cX>*j 7“jJw 

V^pjlU ^Jj15 I«xa jJp ?4j^AL*Jt 

tV -U 4 A s A » ll>-J—a l^otApi ljJL>- ^.WaT»ll (jjtjli! Li jk iXjIS 

jjjj 4ia : ^>j olpJ yr3 4JjL>v<J Ojwsj JLas 



TT \ 


[ -• »\ J fi JjkJl < _ f l* a3j1] 


Jl (»UJI .LiVl Ois ^L-Sl Ujjl- ot ^-Jjl toUlSJI 

4jkj ai i.^l.1^11 OwJl OJlS j tOS J-Oljifcuijl 

*L^Vl «u» d)l 4 »> LaJ 1 a^^p^i/I 4JL*^*JIj jlJ^>-j 

AiUa-dl <JL>t^N I \j» <JjV iijjl jS 

jJ(J li U5 oLJ>Jl JauJ^Jl j^Jl Jjuj iaJ Liill 

J* aLI U Uji ji i jZLm lIjL jA>x^\ oil p_>JLrtJ\ jLuV 1 i S* id. r .a’-,* 
J-s>cI «jl ry» ^-wsl Aj| lA-^jjJlJl t-UljJcJl J Jail I 

^a eL>Jl ^jjIj A-*1jJ 

llL«>v> JL5 ^jJLa jL&^j J oL jA>%}\ ^ya AJiSfl j3 jJ V AJLJa>Jl J 
JlCiVl J >1^0 j-AJ t5«i3l (j.JLai 

L-a J-iD j! Ui^«j 4 j?~ *> ^ cJi5w«Nl oJLa l! a~>*JI 

JJ a k-^j <Jl^J*l Lilts’ jJ uj (jc*^_?i 0 ^y 

£-*J tAJL^JLjlJ ji iJU—>1 ijNl Jp La Jl>- 

lA&ll^a i,_j| j>o AaLkIqJI j4il ./T>tJl ^/a »t IgjjJ i3l» .«>Vi oJlA ji 

^Jlxj Ala.w< Jl (Jl^-iSfl ^ytfjL^a>- Ja»>«j l^ji jLfe^j ^Tji 

( dipnoi ) ^jjl ciU-Jl Jla i^jJl t _^yC { _y)\ oL 

IJLa ^aj tJb4 j ^L^jjJ i j$\ oLjJliM J ( monotremes) t-^JU Jl 

AJ^P ^ a! 3-«^ Jl£j lgjl» uUA jj ^jlil Am>cJ| iljlp^aJ^aJl oJL& j^i 
Nj a«jj5 aL-^ j^yLc- Lgji ^jiil oLpj^j>«-*jL aiJI l^j 

ji J~>«J Ijbf i^^waJl 'JA jJJ-i ^1 oUtfVL iaJUIj'I e-L-api A^iali ^jip 
^ jji N t)LU-S 4j-*aP ^ JOJL>*j 

A-A-S ^pJU 4 a^»^-JL~>«JI^j Aj^I a^—A l l ii c-LapS/I 

^|JL^^ J>iJl J^JI ^1 ^>1 f UiJl ^ J^l OjJb>- 

.oLjJUJI iJaji Jl liLl_aJl 



[fLs*-^ A _ I » I ff- JjUl] 


tty 

jjL/i > 4uXSw jjiJi Lgjl^ 4jjLLil1 oUl^Jl olSJa { J->cJ L>jPO 
> oLSlfl jJIj tjj'ill JjliaJl > iJU^Vl > 4« -o:> - ^ jj£* 

£.1 jJlj dJlill Jii>31 J oUdlJ jjJJIJ UoA IjjJlJ i^UJ3 JiUJl 

^JA OijLijJl ^jjw? 4JlSCa| U jp^ j^/1J LcJ>3 >P t j~*l>Jlj 

iiu *L5>JI > ivlJUJl jAUI y IjjJl t£y~* Jl J>lkJI 

4Pj*<*j JUuAjj Jbc*A*Jl <w»£j! jl lal I (JjU? ^jA Z jJwaJU jbi> 
ili>6jjJU t5>-Vl Jbo oJL>-lj p.LJl ob*-ji Jbwuaj jl L *a\j t^_ju 
5i^LoJ U j j l L y>*jjJLzJi jjiaJl ^jLkj ^.l.—Jl oU-ji .Sj 

>aJ liijPi jNlj t ^U3~J1 jjl>1 4P j*~j ijx^aJlj Jbwa^Jl •—->jS"j 

• 4«wj 4jjJj jjUaJl j?%j ^jVl 4>-jJLJ1 jjlp jlj^" <y 

j^Jl ./*>■ ^ */. \ * 4.—5 >P >*>■J >1 Ja 

^jA 4Jh]l i>-jjJl >& . 4 JLL 4 JI 4JljJLn.il CjI> aJl t _jJuu J^U^- JjDij 

4 . 1 J £jA ‘/.A * 4»J >P (jlj£>Jl J< InL« » pJL.Jl 

4-^5L<a>-j 5»l 4*a3L<a>- j\ ’/.Y * 

4^-jjil ^^Ip p-J • j~*l3l jb>- jj IJL& tp L Jl oJj j u P 4ji?-ljil 

^ /. \ * 4> jlIj-sJI >P j>jm* ^yliJl ,J^Ua3l JJ> 3 

I>^-1 tiUi JLhjj tcjfc>-ljjJ1 ( j/aSU*w>- jy* y^ • 4^-wJj 4 JLjJ1 

.lto-lj Ulj*^ ^ v**L3 vlJliJl jjLUl 

4-s>- ^j>-j jA ^./?ljjjU«.xll l>J >>j J 1 JjjJl 0| 

jJ IJlss >3 _Jl JA i>-ji J53 ls *Zj >w -j 

J>W > Jb-lj JUJI jy- ^15 >P U13a* JJu jj i} tljjl >Sfl ^51j 
l^3aJ iLl3b 3 j~S olj 4hj>»jjJcJ1 ol IjJcJI 3j5o a^-IjJj toL>>Jl 
y 4(_^y>Vl > 3-b-ljJl 4J Jb 4^»-j-a 3jJUP t-uljii? JjjJb^ 
pi—31 jlj->*Jl frUl d!3ij tp«,^JI 3^gj>-i y jl^rj _>p J£ 



rrr 


[ *■!jT jjJaxll AjjiaJ iJat] 


«L>«jjJLJ| oLw^iJl aJUcI^I jJaljl j jl JLajj ^9 

cL»jJL>J i2lk*Jl j oL jA>- ij ^Ja" —j 

iaii-A 11 jjl^lil ^|jJj ^IjUL l^*o JJL t is Jb 

jt *<_£jjja ylii}l iJlSlaj ljPJb jL l_p*A-~J jJUiJ 
* J>-T J! Cr 3 ur 9 * - Xo ^aJ l 
J-^aj a3J jJj < O^pJj J5 LU - D ^y ^JjjJl IJA 

4jV \JAj —II y j5Sl «<Jd^ Ji y j~£ y 

£L....jijj Cbl jJc Jl obUj *SLo~m j* j o! y ill^Jl oJa y 
jS^\ oljikii ^lI jJLjJI tJjjJ>Jl i)Uw*l p w JUc b jl L-Aa tl3U^j 
iJlSioj lbj> j^I jJ tC~SjJl jj-i ^ jj-a! (_yiA isJj 

jllU Igj J>J OljJcJl * >-»■;— iyZ*y a ^IjlaJl ti>jJj>Jl 

frUiplj 5>«—jl ^ ^ *\j*A <-& <y Okj*UI 

^JLPJ jjjJJxJl ol^ilaJl ^JLp ^ ^iljjl y UjJ>-U 

t^i *jjk < _5.l a *’»ll iiU—Jl ji>- JAjjjj^aJl ( j*l * - J l 

J_pj 5JU <_»l_^>-1 LbLi>l ISIj - iol_!l AJLmJI l5jL*JI ^JLa-iil Jl>- 

tol4^1 yjy>& b J UJl j! tOlS^Jl k^ijlpjjl 

l^t y>pu jl\ "ol^ikJl" eJA <Ju*j tfj*, i>vi ^\ J-a 

.L^i AjJp- *)} is yu»j ojjj i3^»L iol yL* 

4jjJUill 4jjjiai]i ^JL-^/l y (L^l) jj 

jjAjLa^JI iJjVl y a5U^>tJI j^*ji J^J l «>— 

yj ^j^klJl Jajl^lll <bj 1 ^ayJu l la l a ^a I JJ Ui:...t.oJ l 

iJb^Jl ji <i-9j^JL«3 tc^bKII ^l^>^ y 

SjJj^oKj JUIaj frlpi'Vl Uaj liSyJLa t jualLur>> U^jjJ 4-^*1 Jjt y\*j 



[?L>-jIjjJjI ^1 4^«1p Ajjiij jjktltj 


m 

J?j-jJl £-a il J> aS^Lp U-fw jt ^jJ>jHAj iij i^ij^Vl Ula ^jJLp 

waJ L * O^A-<P 3J3?J LwJiS La-frUj aJLuS ^ _^>-J £-»J lAolaJl 

A y > tf j^ll U J > jjih*> U J 1 Lfc^iwi 

jjw^l iiobJl ^ jpUIj aJUwJ I ^ ii^iJUJl caJ—S i IJu tAjj^kJS 

<~<i £L****j jpUI j aJl>kamJS~ Lx** aj^jlU ilijiJL^Jl caLmJI ^ja 

aS^Lp aJ IJLa jli viijj iaUj JjS/ SJUUa AUiJ aJLSw> oJlA jJLJ Jij 
j! Ujj iAJLi>- oJuj La-jj UslJjl JoJ j» ^^.tII a^-jzM jL 

IJa j^i JJj^i '—■'Lljl^Aj JjJl jjialJl ^JaIj^j Ujt ^L*j lJu& 

Jj <■<- - J>ti 4 J JuLij J A-— JL A>“ jJl 

j&At ^lp ^Ai AmaJ^jJI j*I« IJL3 A->-U fjA \jSz>- Ul,( 

!•** ij ^ t>* ®OdJJ^ ^SjcJ 4jiJU*» ^JaAL* (Jjjkz 

.^U c*—jj| Jlial JUmJI 

Aj^laJl jl :J y& A»jl>- Jaa y* y>jJ j& aIjaJI oJL^J 4- JL 

t A-i^LlP-l o UjftJ w J y^* Ool£ jJj t AaiJb 0^jJL>- A~LjJjljJl 

jJL> 1 j j£c~* j>-\ Aj J\aj jlj iAaJIp cJU» Lfcj ja\ {y» l^Jt£ jl f^jj 

O-JLa • IpL 5J ji£lj SjAUaJl jmJ]j ^Lp 

aJjIs <U*Jp 4jJaj j«J ^XyJaJl <_I aL>- ^\j • jjL»f H jl <JJ 

iLl5 objialS jUsJ <jjl t _£>*-> ^»U ji jJ* ijLl>*^Li 

£>Ju J A*al>. JA (fW\ \-\^rr) .KT..JU Ji^u 

frUj Uj SJ>Bl*j| A^JU^Jl 




Karl Raimund Popper, "Darwinism as a metaphysical research programme" Method¬ 
ology and Science, 1976,9, 103-119. 



rro 


[ i w »SjT pi j^kJI ^jlai ibl] 


*b t(oL>0 wl»Jbo Vj Olj-ilJI ijU> ^Lp 

JA4j Olj-illl Oj£j V^JJ-Jl" ^jip 

^ ^yliJl £jJl jl :Jji \y»*J>Vljl jjkJL {jAj* 4JYj jjP 

Cr* °v^ p t _r*’ **g *»* fl a? j*j j* 

^^aSLaiJl olj*iill <1)L jly)M tSjJj <>• ^ 

aJL>- ^ ol>-LL3j i)Lfe t4j>-jJLLs c:—J *b~^5L<Jl 

^ oljA3 «i»jJL>tj p-Jt—.ill j* £j«J>jj olpil ^JUl o| *^ VA ^>i 

iS^jj A gw S’jLaJl L^pjjJbYl AjJ*-.* jj^la.li j **j& AJbJbai i^-Jl p^JL*J! 

pkJl Oji b p-$jf AjIp i jJ >\jlil p-PC-kYl J 

- > 

jjP ji JLI«JLa {Sji *1 OIijjlS* p. ^‘.CJ 


J^jf-L aj^-LJI cjL jA>k}\j c-»I jj-^bjJl pjJLij I^ylkjJl <wA>wJl 
.p^JlkL- ljjb»ij ( ^ . wJ t b l uLwtijl <—> jJL-Y j^S 

JLaa ibu*j^ p^pU5[ ^ o jAj 4»*>-U OjPjJl aJtfc pJ uLUi 
^JjJL>-^JI ^j^LiwYl 1 JJj£j pJ jl l)Iajjj <^jL* 

( j» ( Jl& (Jlj—)l pl5j iOLpUoaJV! «itjJbxJ IjLal 

4 _ 5 1p j-kJ jjJl bJUJl j oL^fliJl J5 i y*ij <£jj jJx Jl 

i jAt ull ^ JUaj Ji iJukl IJlA ^ "VIJLpUai jYl ^y> b>-LLJl oljJcJl 


?U>- \ajj jjs " *^>-lkJl ol>»J 


j-JZ ^Js- %o (AjitA^Jl) A : : ^ t:) 1 cJUiJil Jja 4jJJi ^JLp oj^Ap 

te-L^Sll pUJlp IJLp- j~S aJLp 4 la Sill aXfi> { jJiijj jjkJl 

j3JJ *)l lf£S (twkualll p-U) frb>-Sf! >■ A.*.,..«tT p_^j 


«**) 


Lambert Beverly Halstead, "Museum of Errors," Nature, November 20,1980, p. 208. 



[VL>-^1 C tlp iujlaj jjiiJl] 


rri 

jj~"jlL oLji>Jl ^JU- (jjjj i jjhz}\ ip jp-. jt ij\ 

<(_£j>-1j iojliil O^^JL^il Jaiiu JLlJU jl ^ylisj^Jl ^ 

jjiaJ A..a ^r <J^p" j?**** *—oL5l£Jl >.. igLyfl? jl ^ 

\yj&J <u«xJt^l ^Lj] d)I isUil iotJl£3l oJLfc 

4 (_5-Ul~ jjiJl ^ ^JlxJli ojljJl I jsiS-i 

t^AJaiiNl {j* La» 1 jl£ -jJLp £_***LJ1 (1) jA II ^ ^Ujy 

jl y w IAa jl £j t yiAj ^ a* i *k3l n jlj ^£>JI 

,1 ^—+ai o^Wl j£ SL>JI ^jjli (_jS <u^«Jl 5ol 
<_jiaAj M l$iU iS*»Jl obKJl iijjU ij..^..t.:Jl Jjj JLp 

^jUl) Ufrly jl-^a toUT j! iPj_1 

\SjlLj> UJL, liLa jL Lai c iijiJLaJl v_iJLJl H jiaJl 

tilSw^J J I JuJl y*w.JL.jl oUah^a” J?Lij ^ 

ip^11 oJjfa ^gl JLp j ^ N <ul ctUS i Js> iliVl pJbl J 
•*L>^ J! jrr—N Cxi'^ a (\?r Jk Lb>jL^-I j\ 

CjI^- iJl Cjw 1 t^j^yj^uJl jjhz]\ ^j/3j[*S ajl Lw 

llLp U = «*J L ll l ^P IJLajj 4^1 jil 4 j1 3 j>-j ^— iJ iJ^JLa ii>-LLJl 

£^bU ^-LiaJl fj-£jJl ^yA (_g^>-i 4 j^1a> Jp io-^a iiip-^U 

(»-*i »^J^>y 'i/ ■ i _^> U5 ^yAj jjj jJj>- 4^ ^1 1 $jwsj 

* jA»aJ l v^jLp j ». ■>» ■» J I vi-> Jj>o c*uU^> Adla'.fl jjj jjialil 

„ - J ‘ ' ' 

JSLiJ (_£') ^ iJUp AjL#JJ ioLJl jtLuJl ^ ijjjwJl 

. (V ' )n (JUJ^ (J) 
* 


r»«» 


S. J, Gould, N. Eldredge, "Punciuaied Equilibra: The Tempo and the Mode of Evolu¬ 
tion Reeonsiderated,” Paleobiology, 1977,3: p. 115-151. 



rrv 


*JjT ft kj*> J* 


[ _ » 

«jU*Ji JJl OjIS Aj^laJl eJlA jl ciLi i)U& J 
a oljiiaJl jL f-lpiMl £*j-U5i LwJ t 'olpUaiiNl ' 

c. j....U n jJu_y ^...lai.»> toijl OjJb>- Js UU^Jl 

Q»la$ Jj ok jjib l$j pj oljliJl jl plp.il !, ^|^ibu < ^>-LLdl 

j£ jJj^- J j>^\ Jpj « 5JbJL>- f-j-iJ aU»*»1jj 

v_a.5 £•( j£\ US' iaPj^mj ji oL>o oJUJL>- £ljji p'jJLj ULS 

jl" I^y^izJk |Jla |.JL5 tiJJS {y> M Jbj iliUp iJMl oJLa Ul?U» JUj 
Vj)a> ilJb*- <uL**»P £l jbU »^>-LUJl p^JLJI Jp iUl JLp jJ*Jl <U?jj 

. okJbr tj JL^ ip ^ jyW.' j ) 

pJ olpSl U jM tj*JLp oUo^^sial)) oJLa j*J ^. J a l l 

JL> ^jl kiJLU £>»j •>l*U jiff tU-JaJl J Jbd 4ja>Jb 

jj*j iJLSUl jjJUij UajI p-M^a 

ygi iiyw |»JLp Ji ?oUo oLslSJl jJL>- Jk3 <d)l jl 

j» jlaJl (3lAJ tJL>Jl <1 ^jill Ojiiil 

J ilSUJ! 'jmij jJaJi ^f^rj J**j <1>1 k_«Jho Ml kiUJJ ?jUj| ill—a 
* 

MUx>-l Jp jji*JI (JUs>*l j^& Ujup ^j-s<3j>» JL- 

JUJU dl {j* : {Sj^ 1 4 *-i , /? .’ J ^ U g *^g 

•i ^ r^dp J*p p-gjtj 

UyLrfl <0^5 ^’rj {j* tijj* U jl ^3*j 

J^J l^ M vUoMl l«5>!«, 5 j *Jl JS Ujl^ l^LLd 

iUi AJUaii oli^t>-l ^j-j-VSi J^b>- 0 *jA*j ( _y* c JaJl I 

jl Al&w J tU»-LU jl Mj^ < c£aj M dDJLJ tAgJljLaj 
. "|Jj>- Sj--*aS olJa>- d^>- ^ iaii 



[?l>jJjjJLii <iJaj 


TTA 


^JwsLjj j^i Up-LL# j \ Uhjj JLJ jjjalll jlS" ^y>-l 3 jL*j 

IuoL J>Jl IjUj JLp S*i^P^oJl 4 jI IJIp- 3 jJw> 

JlSJl SL>- tJljls ( JjJ» t5*^® oljgJcJl oJLft JjjJj*- *ujLS" j}i 

4-AaU- 3J^LU UU- ^ /j-JC-J J| 

<uJi>Jl Jj t ,f j~*jcS I Uu jJ i__ jl>-jj vLUJUj tUp-ljj 

t*uUL*Jl L^Jj>- j^i*j ilSUw* oJla jl tjj^>-1 jl*j 5j» ^'->*1 

Cm-J 4j JaJl jl j-b jl p -A ijt V 3^Jbn^Jl <daJLjl jl 

J 

<UjU JU i jJ *^ftlJaJl jirtui j jls ^-S^o-i ^- - 

iail jJaJl J^>- frlj'i/l olft Jp jJQaJ jl iJUJl ftJLft J AijJl 

. 4j Jjaj' UjLlpI ^*^0 'i/jb 'c»Uji 

*uA>t-^aJl iLLiLjl JLp JS^j jLo^U- IS UJliaj Jl aJU-mJI iiU I p 

IjJVIj £*JjjJLL| t jwJlaJ l 4P j+>u* tftlj^-1 j _ J i)l 

^ 4J»a >Ao Jl SjljJl o-U J.P O j jiaJ Ji SL>*Jl oJl? ISI 

...« IS} t^JbjjJL} jjiSS <JjJsj US^ iIjlJj UJ oUl£Jl 
oUL£3l L» Jj aJLoIjI oUl£J oLJ>* jl>*j J 
j^ll Jl qO>*^ J pJ iU»kwj oil ,Jlj ‘LgJL® oil? 

oJU Oj^p Jb j tiJLoVl oLllSJl oJU a yrj JP ^5! 

i^JJl oUj4»Jl ^ ol ^yrj J} A»jjiJl Ala^-^LJl 

oUJa.ll JU jji«Jl UjULP- VU—^ 4jt ^n-tjJbJl jJkjjA ^—5 jj 
t>;l—Jl Ja*JI J J j-p tpj^UJl JJ 4 j^ iwaJl 

4l^> jjJU 4 j U*«»J J| jlJL» JLP tw..*...*.ll Aj oUJ> JlP 
■ <A '>JUii jsLi J C/ ^s ,J 4^1 ii j^Sli 

^jjJJl p-NJL p 4jJ aJl oJu ^-1 j^l l y* oJLgJl pJ J 

JJJl 5 j£& l 3JUJ^- ^IjS/ ^p-LiJl Ojj~*Aj 

“’• "Missing, Believed Nonexislenl,'* The Guardian Weekly, November 26, 1978, vol. 
119, no 22, p. 1, in Denton, 1988. 



tr<i 


■Ijl f f ijL aJaI] 


oU-ojJI j *.—aJ aJjU^J Uuj Jj Aja-U- Igji 'frlpjl J 

4j>>JL ^UJl f ikJjj IfcJl jUJ ji J Jl 

p«ij c-j-ijJI 4 jJJ IaJj AjjJ alJi 

t ■ jJLJ J L» ‘4«pji Jl oLSl£3l jJ 

"iLiIj" jl " jj! y" S JS p-UaaJI (CJJl ^ e 0 J J^l>- Jb.X>- 

ya jtSj 5JUJ^»- <UPJ AP^qj^a ljLl~* tfljjwtfj jt aJLJ 2 

0 . 

4jJ aJl eJlA i^jiSj^a U 131 t^UaJaJl y £~.J aJU^JI oJl* jl 

?A.«.vlrJl jJI ijJ -j jl ?Qj jIjJI j a _>... » .» « . tJ I 

^.Xillll A>-jlJl y^t Ow 43^P A*J3 i |*-kj 4jL>-^M j! cSji 

^JbjJlL| JJwwl JbJL>*ljl A>-j J^ 1 £jjb^J ^>*li<Jl 4 jJxjj 

jj-wnJ^a j^L*J (_£ JJl <y jJi/ 4 ^>ULo AAjJ 2i Aj JiJl ojja J 

aJI5 j£> olJL^tll oJi* ji *Ul*Jl yA jJS Jbj-j (JJ3 ^-oj c a^w .^ vJ I 
y> cr-J 4 U-^x- V*" Jl Ok* Jjyr vr ^1 J-jt 

•^LLJl f-j-lJl" Ajjiaj jl Ajlla>- J U5 i(_£jJaJl ^Ljl 

J AmAmwiII ^JLaJ J IaJLj jJaJl ^Uj[ £-a jUlj I g—tfi ' £ijb^J 

. jLiJl \1» oUt^j y 

A-_S’jUJl ' ^jaA’o H jjljlJl 11 £j$Aa ji J-^JLa {Sji 

y& Ug.K J <IjJL>tJ Cj \I jl J i A 4 . -J . a i I J^ jU jAj 

Alljii» J A-—5jUJl v_9 J& *-a£ jj y? Jo- -La 3 4*^»lJi3l Jj 
^>“L icJl *j-tJl AjJj ^5- ->JA JL?“i Ail ye JJLj i5 



[?UrSjjjaj jjjalll] 


Xi • 


A*~JoIi j tl*.,..5jta l j^J pJ ^JUjJLLI j^j 

oU ^JU-a JU —oi £j-i> jaJI ^ V^J *Dialectic of Nature 

<Sj* is* (J^L £-*J ttiLi % 4 ft ga 

JLZ _1U li-lai c'^yJjjj-" 4 jI ^yU- ^yJUJl j£jd 1 O^JU ji AlSCoj 

jj-> lj-Aj t jiill o^5o j_£ p$ij l jl5 

«4 r .,5'jLJl j ajjjjIjlJI 


L^JLJlrt^Jl jymCj aJjUk ju JUp 

4jI j^il ^Jp ( _ y ^? L/ir.-> -l jLit m.^jUJI ^~j&L&aj ^y^jjjJl 

tjlC-Ul pj j] I jljjmjl 0^5S JtLa ^yjl Ax^alr*- {jA 

A>- J <3 aJ j^> J XS> j ( Aj jl J>- A>- j J *>-jJ£a ojLj lillft j j £~+1 

La jL^P'! ^jSvoj V 1 eyb 1 )La (1)15 (_£yP^-l ojLxj t'oUjJl ^ IjL^ ALjca 
OiJJ^ C-P-jit (_5*J ^ A L/gtf la 

a j-A ^ r * r —>J ‘Ua 5 nJI tUl^JcJl |* 5 !^J .' Uul _ 4 j 

AJjjjIjJI ij^NJ aJUJI 0-1a ^y5 (AjLJ2>cJi A^Ja J l ^yi aJ.o- * JI 

| A^kJl £, ULj Ai^a ijOiJ! 

4^-xJLlll jAjt |»L§Jl jl oUlp^Vt o jp ^yjj ^laJljj 

jl Jy«J U iSji i ji'^ J jJLa jjj«.i5jLa 


^ ^1 }y 4L* jl5 <±U Nj cdUi Ijj^ o_J Uui a^ 


j} frUflJI ^y Jj>Tj C*Jl5 A~o J p ol4J_*_a Aj>-Jj! ^_«aLL> 


^*^tj' , ^ , iij be 3 aJLLcJI J^yl (JLUJI ‘^w! 

|*^ia jl £j-J>j> c^^VV j»Ip ^yfLUl ajJLlir AjjJaJ 


«*♦» 


Gabriel Dover, "Molecular drive: a cohesive mode of species evolution," Nature. 
1982,229, 111-117. 



[ ?ii.—« ►IjT jjL :Jl itat] 


Tt \ 

t ^pL«^^' S i/l *&j}\ UL^y** 4 j c^P^bJl Jls ^jJUll 

jl u-J'i iJLfrj «(f M • 1-^ArV) Ljj^j a£LJ| JL^P ^ LjUajjJ 
aJl-Hj upLu^I i* L *»w j S^iw9 ^J U p jjUz.I1 jmPI j^ijjl^ 

i3llft ol5j iaUjw <u>- jJjj-VjI ^Ui a^^-j jj-* 4j^ = Jail ^U» iiJLIJD - AU*» 
1^1>JI ^ oJjLJI £—* j^j o\S c£) y *z~~» jjJJ 

jJj>- ^y>J* £j-0ji iSs ol (j^d Uaj t^jj^Liil AfiJl ^ 

4^1 j 0^£ 11$-3 ^yjijjJLill v—JL>Jl \j ? ~A J ^Jbj-Ujjj 

4*>Jl CjLjUCJI ^Ij^flJl }J>"J t y yi 43 jJL» jjJJjb Aj^U j jl ^^SjL# 
jUl 4 jV cJL?-1 j <1)T ^ I^jU>-j LlJl>- i_*Jl>Jt IJLa aj i Ax^Jail ^ 

.j~S J5w ULUj^j ^ ^^LfliSVlj ^yPU^-Nl 

Cx** Lf’rj^jzi J^ 3 * 1 £^dJ*^b L$l> iSjr^ (j^J 

SjLiJj jUj ‘Wslidl aJ-A>*J! jlSb^U j3 

jJjj>- c3l5 I ^ Ap.ZjU.U1— *~~£j LftJl 3jZdJl pUj! 

Jit*! C-~jj-Jl CaLjjUJI pUIp jl U^-l&a pJ Aj| ^JbjjJjlj 
L*£ ^jSvJ t '^IjjbU j I j? ~Ai j50jLlZ3 j!j jjj 

<u! ^1 p y>-jjj£jjSfi j 4jjUJi ajLlzJi \jl& ^ **u 

^1 jfoS ( * j ?-LjUJ 1 PjJtjJf AjjUj ^Uzj| jJLUJI AjJ t^- gZj jUj 
( J*>«u«^Jl j>- 1 twJb>* (lr°J *a~~5jLJI j^UxJI 5jLiNL Jais 

jUiJIj LojLv ojjSJuJI a^ L^ JIj AmOmJLsJI <uaA > Jl 

H 0y»lU3l n ol {£+1 V\ *vr 

^J^jjjbj ^j-5jL» |»^aUo {y> V-b tAja>-^UJl 

o*^>L>- ^jA y> l>> jjjP Aj>- «AlJi ^J asL^WL 

v^yLa tJLuJU (jUj L»-« jl5 c5^ 




Ip ijjlL j jk'lt] 


rn 

jj-j j^AJ <-^~ A j ^jpj-*JI ^JJjlII ol 4—jiJU>- 

^Jl ^>-jj _^-Lj L-j 4jlj L>-jJ^jJb\fl^ 5iL2i3l ^ 4.>w»^uJl 

£W»J*J (J-5J IgJl 4 >-jj J*J C-3jJl ^ * 4 *Ijo' 

cJIjmJI ojlSl (_^| ji 1 L>ta^>*JI aJup 

Jjfc CJjj>JD kj?j*J>J IJj>- 4jui SJuJL>Jl 4 -IjjjIjJI 4j Jaj jl l*j 

V A^JLp Ajjiaj jJj l^Ju UbJLnj jl (Jaw-J 
4—A^wJl jjp ^Jjj—<Jl Da+sljj A>-\J+Oi 4»UJll j^Sfl £^J>JJ 
?|*-ip AjjjJalJf i-3yiil ^^yUaj^Jl 

tjjj ijj]a^\ 4jI^ J yjss Jb-1 Is Evolutionary Theory Science? 

tJbu Cw.Jj (c-\jJma31 >CjJLp C>*«J 4j jjjJblJl 4~J> yjjl ijl jjVi 
<^1 j ^~J l«j-A jt J-Z—JIa [£jU ^jt' J LuJl 

' Cv w J^L' J~i <*4-1x31 ^j 3 SJjJLi <s£jtx4 4^>-I Jb J lj»c4 

AJJjjtjJl jl <jjpJb ^JJl {■*)}jJb LjJUg 131 <*<xaJl a jjs> <jlgj j^5 cu-< lit* 
OjLajj jjjjil £*JL &' <JlpJl aj-A ^jjl ?U>- <i*JlP iT- ■■«;} 

jUJl J-*>- aJjU^j ^1 ^UJI <_$ ji —o jJb-ol JJJ3 «j ?jJUJL 

# 

.4X%AA«Jl t j^a V<Jb t|JL<l>w 

AjLuuttl <JA 

IjjjJn ii j-tJl jl "U>- CtJ ii ^j^|I (jl U5~ JjJ5jj LaJj 

4~J>jA Jl U^s t iL l £j£ IIj-xJU jl t^gjj Ua j J t 

<xJJl { j~A> O J xJ Vj <<~«Jp <Jil ^ylp JUwC N 4 jj jiaxll 

oLj yi>Jl LUj ^^Ip l ^:. ^J>iali^i/ ^ ujJL-'ill L^JjaTj 

jJbj^ ^ l al .„j pJj tLip— <Z»j3j JkP Ajjjiaj <UL*P cJl^ ti| U JbJL>tl3 



Tir 


[ —. *\jl j^kJI <iju> 'Js. 4J3I] 


(J^U- OL J>*Jl ya 0j*3jr± l» JU J ji*Jl Ajj^lalll 4 m 0j3l 

ciAUw 'V SijJl {jA JLJI jjiflj elpil 0^5 llA L>wSji USj t.L as>\J j^3 

4-?4Jl {j* ‘’lUJp" frlpil (J J 4 jI US' C4jw*l J UpJL» iJit J 
.l.la > .a j] Ulj ojUp! ^SU jt*& JUlSI Jpj 

t'JiJl J} SiJJl M oLJ?- ^ U j&’ja ibl iLJu* J JJaJ 
:3j~>oJl aJUI *Ua>-Vl Ji Jp 

C—a iJJlj ^^UJl J J~*j cJlS SijJaJl oL J>- ^4^ - ^ 

JLJl aJUi» 1 l$jl Jp y> 

jlS 4 IJU Ujj J| J-j*J J J N Ju Si jll J| 

^Jl jja. JLl! ijy JU 5JjSf 1 £ljSfl olio j J^pf SiJ iJLa 

1-Up SijJ! i jA ^1 jS/1 dJJj ^p-U>- o-Jjj t^y-^UJl J J mjo oJlS 

tOjjj^JalJl 4 JLpO (^JDl jjjUULJ U-J L y>tjj-AlJl JU^I ^Jaj ^Uai J 

. jUl J| SijJl JA J-J®*" JUil OjJUxJ ^LUl iU. dUjJ 
fjj tolS UjJLa jjp UfU Sj jSJuJl 4 la Alii ChJIS lil ,Y 

t4ill>fc0 JflUa J OJL>-J 4.-...O.OJ Si jAAa pUaP c-l^>-l £-aS>t-> Ojjj jlatll 
U-J j] 4 ^o*» ^L 0 jajaj ^5 

{ja 0j^*a>«Jj jJLJl o\S jJ US i*UJl jjll -.ntj iaJLpJI p-gJUjojbyJ 
jJ it y>~ j j j~s3<}j j-oSfl w _ ..l Va.~ li|j 4 Si J LUJl O^USl! J**5U< JL>-1 

.oLJ>Jl K —A ^jy 

jiSlj cJU^V \j UUlJI o L J j l ilia] j^S Jp jjUJl ^JUjj 
Eoanthropus) "OjlJtJL; jL-Jl” y* ii5 Jl oL JpJJ 4i j j **Jl aIuSM 
oJU Jp ”j1p" coJjJp oljl— pUi*! JJw ^JUl (dawsoni 

\ ^ \ Y ^Ip J 1 JU«j| J jjIjlJlo ^a c-Jja)L l) jjjLU i» J>Jl 



[VL»-ij-JLfr jjladl] 


ra 


*1^-1 {jA 4jjA>*}\ OjfsSjJ cAl*w *_a)I <jlw4.> Ait Ia 

Ojtaj o^ aU Li JUJl dJUJl <udj dJUj aJLaZj Sj^JLj 4_^j>tAj>- jJlJ 

tUU IjIaJI dJJb“ <J j?~ oUljjJl ^jA jiS 

^LjIj tC)_5 1 -JLzJl—j J jp- el jjZS$ aJL*j 4jIz 5 ^yJl AdLA^fL 

twA>wJJ oj pjJLaJi oLmJ^M ^JIp ojLJ 

(JAj (OU-lieJt AiXa AfcJaJf : Jli \ STO ^U- ^ 

* 4j j-jL-Jii ^j-3 u (J y>- oUi-M.^r v y i ^aJ jA 

\ ^ ^ Al*«* j^JLaJl ^jp L^alel ajJ& ^»lJb>iJL_-L oLjA>JI j*J 
Cr* tdJLtU "ciLt^NI” I Jut. aJIJUx* Jdu>- 

o-b-L>Jl ^ypb-i-Nl jjJUl 4 .y JiI ^iUaj^Jl oa^wujl ^ uL^a>Jl 

^UaP e|j^| |»JLp C^ j Ij Ai** ^y» jjljJLj jLdl oL jA>~ j_yip 

pJ dJUl IJa j! a^wJI oJa o^$ i?l .jjAi 

uL»l j3 {j* *A51j ^*j «■«■«* jj- 4 jNl ^Ja^< C*Akj 

p\^OT ^U- tiaSi ^Lp U3t jA AeJ>Mj>Jl J4& jl c-JjJL^I 
ul Aju*1>«j ^yX^Jall ^1 p iLu»t yjlj cAjj^SJ- v—AJ dSi 

O^muI v—w*bJ l«UP jiP jjjl JJL aJ ^ oS »*/3 J IJLeA dUl 

ot>LL>J y*lj APj-eJfi^ <_£j> 4 t jjljdL 

dUl jaA ol 1 j jJU jLla^l Jw ? 5JjJL>- AdU»«£ 

AAmApJI ^ idJUlj AoL>t^>Jl J*£- V <l)LU*Vlj 

{jA j JLJ AaAmJjJU oL jA> *Jl ^jA 

(*-*J -AjIp oLJJ- }j3 dJUJl ^»UaPj t^»lp AjU^».>- 

L»^ j-uJ (jLuiS/l a#Lp»Jj ^J-m^LaJI 

tAojJi j-Lj *UjJl oLojjS^ ^Ua»Jl <^ljj>-i C*>Ja3 



T i 0 - [ ♦!jT jjJalJt *jpj ^s- <Jj1] 

Jp CJlS" jA-iJl J5 O j fcaM J ^UajJI Cm^P U-LPj 

ijjji—$1 4jtal>vj L?-jJjVl |*JlpJ jl J j^}j -l5^ 1-XgJJ t^UxftJl 

(^fe Jj OjIJL i L j oL jh>- APj^Jj^a j! iSj^S ^yjj J>- J Jb JJLj 

J APJL?wJI aJLA Jb>-I Aid JJ iAPJb>- AiJbxJi 

■kl£Jl J-k ijJ XU" :^IS Aiifti ^ 

jP L^l { J*- A>W?lj [jj-UiJl] jAJ 4JLd>Jl JJ tJjCiJl 

l_&l,-,I$'l 0} i^jAi <1)1 (AT) ?JJ o' ^ 

• ^jji» 1-U*t t j~» jj4ali) UjL» Uwn Ji OjlJLxJU; jL-Jl oLJ>- jUJ 

{Sj *~^ J-^«w ej\pl (J-l*j (Jjla* ^o-Lp J*Ll> 

jLJJ J} ^Jl a 1* ^ -g-vajo £->Jj J <1)LJJ" -jiP>- <j~* {/* 
OLJI JJ j ij djj>-J J* Uj^j t (Pithecanthropus erectus) 5jU- 
*Jl» e-alpj c-5htw?lj .(Hesperopithecus haroldcoofd ) ISwl J 

^ jiJazJl <1)1 Ji <1)ISJ OfJjjs l^L-i Jxad jip>~ .j-'*' jj>» 

IjJtJaX —j J Jb>-lj ^ (_5jjiaJ SjS jLj^l 4 -jI-U 4jJ>- IjJuJ 

oIJj iaJL>*j ^*j_pi ®j J! y»Vl J*pj Ji * {» 

t j-^Sj <jjjjt J-pI Ia-Up \ ^ Y Y ai«** J 5KJLJI 

^r^Jl ^ <J*J~0 Jp J* 

obuaJl J^pbj )«Lfc ji «—J 'J> 

aJLp v^ijl j>/iU iJLft JJi—>)/i £y* aSJiJLaJI 

IJa Jp l^wJj jl—jl p~>-J (_^ijJ u^-i ’j 

< * , » W. S. Weiner, K. P. Oakley, W. E. Le Gros Clark, "The Solulion of the Pilldown 
Problem,’' Bulletin of the British Museum (Natural History) Geology Series, 1953, 
Vol. 2, No. 3. 








iblp jlU 4 ~>-jj 15L-4 jJi d)U)| jj~& LU t Ja J3 { jm< j~Ja}\ 

U-ISJ1 ^y-; )jJalll yljo £y> jj£ olJ wsjj u.*» ; la)l 4^Ui ^ SJULSU 

e-La OLjj fUj lLo-UI ^ jU- UJLLP < 0 | %_yLLJl iJLft ^ 

O ^A At,\j^\S t JaSt Jj>-I j ij* 3jn»wuJl 

^ JS^JI ^ UJS Up 

fj* Jl L 5 ^-i *y crv^ ^ <J^ S\j i|»\uv ^U 
oL-jJ ^^ cU^-l el>oj tUvjijjJl jjjLUl 

/ Ar) jjkJl ol jj ^> ^ "aJj—» i"j 
( JUU-I yiiftl I ^»->-La^* oJt? oNlUl ( JUiI ^ 
o.—UJl JLU1 ^.jjiaZj UJSj iUUl |»kp ^y* 5 JLp Jj* ^Li 
t>Ui i t yJtk>t 4 jj-jUi (_5 JjL "Uil / a Jo J> jJLJ I^L*J>-J l$JLi.l.T 
A aL v > ^o 4^>*» f U>-i iOIp oL yi>- l^yJj l)I O ^>1 Wf-.il 

Jy>- iJjlaw oljl_y>- ^ l jSjj£\ jo ‘oyyuJl 4*j>b<h>Ji eib» jy* 

jJUJJ UUj 4>W? AAiiLJl oL^A>J l ejjfc 

io 5 *j» *l >^UJl UjiJl I 4 J 1 P ^jiJ ^1 ap^UmJI SjlpUJI c^pypyJ 

.IjLiJ J ISLjl jisl Sj^yUl 


Jjuitfcj 0^9 14UjiUl o^^djl oL^b-J kULyiUl U-jJj 5 iU>NljJ 

4ib>t» U^-L» o jJffj 5iil>wa jislja ^ I yt*i yl>J olj^i?- 

Homo) J^UJl OlU^Mj (Homo erectus ) w-.^a:: Jl uLj^l j 

JljjJjLi OLJJj (Homo heidelbergensis ) r’^JjuU jlU^j t (ergaster 


<A») 


William K. Gregory, "Hesperopiihecus Apparently Not an Ape nor A Man," Science, 
1927, Vol. 66, December, p. 579. 



T tV 


[ j^kJl Aj^lau ililj 


Ujj <>(Homo sapiens neanderthalensis ) 

b* u5 ,_^s»UJl ljSJiS\ ur ~iJ ^ c—ilp jjJl 

jZJ£ ^yJl obyi>«Jl oJLa 4<uh?v« Oj£j 

^UiJl 4 m>*U L$ j « * »Jl J 2^ a lpb>I 

j4mSwi^{| CJui jjJ £jA jl^I C.1 4fl.iA>«Jt jjJ 

OlSbJIj i}» o*f±j»^3 

4±Ui £*J C J*i)L 13U ^ r *l£i < JUuJl ^ U1 

cj'^L-l i j S^i JjcjJ <Jb i^p ^(V-i )jjal]l j^i 

4j_^-1j Ju-*j 015" (_$Jil <Jbj*XiLj t)\— j| 4 ]j_£jJLJl ( j—->*Aj 

LjjL^^:^>-SM 4 jjJLJ| obybJl bajl j t^.^.>Jl j j./ulli ^ 

^UbJi ^jAiUj 4 a>u> jje^P jip 4^jLlLa i)b>“ IaJUsIiI 

Homo ) jjfcLJl {jL-J^ill -o^JL) 4 j^a>- L$jI b» 

’U* j^* ■* j* 1 ^U aj j (i babilis 

i aJL>- ^ 4ji (Jl^-oJl lift ^ lIjLjW .,fl)l ^_ftt £jA 
JLaj (JZj jidl jjjL^JJ lb-L^JjU JbJL>«j objbsJl 

1 j ^\jiJli tlgJLp otjMAJ e\ (_ 'J* j JJj <° 
-UJw j^p>[jl^}\ jLJ^M tSy jl { jJ>jjJU}\ ^jA jl? ^Jl 
t ^JLal jj^ obyi>- ^ jJ Jb i^jjJadl £j j J L <JJ LaJ? 

Js»j^>^a ^yo-iaP jJXjsj 4 JJoJ J-*j CjIjI^aJI JL>w V 4j! ^yll asU^^/L 

OjUp ibjL>-llU~-Nl CJ(5 Jj t 4jc*-' 8 UF‘^i 

iklS - 4oljp Jbbjj 46J yOj* ^UaP <J y>- oLIjJli 1^3 A-Jb> ol j~~A J 

J343 f^Jj>Jl )jlfc jA Jad 3 l^» *y>- ^ 4jLlP^M 

• ObJlS^Jl ^Ijii bbilfij J*j J y>- oWJCU- 1 J^yj} jijJLtJ^j 



cU* 5j^t! jjlaxJl] 


Y i A 

jg\jv* ^^Ap ^A*IpI ^»*^/l U* '“”' {j* jzz*j jf £^aljJlj 

o J& tjil&iJ Lwf>L>- j* (Jlj U dS\ dUbS* 

^-»Iao \iji? \?^>%jj*t*i 4-dj jl t5jd» £jA jf lSj~*i 

^ J\ cfl t v j, j 5 ^ 1 u**> L5* if - (j* (J <y J 

4il -I lj)L*-/° 4 j Lilli UlA JlP 1 llJLp Oj^i 

iuLijAaj ^ VJb coUJait j ^IjjVl JjJL>tli 4 am 

^Ut ( £»jla}\ JLfrtlj <dL jj t Jaih 4~«JUJl I j oLojlU oJIpU 

YcJbJL>- oL^ljJ 

^ ,r*± fb t^Ull ^ ^tU ^ tf\S "gl^J- Jj-aJI ^ (j-J 
Jj>*b JkSa JL>-lj jUic* ^^Ip iLilpVL iakiwJl ^ ^15^31 ^lawll aA^a 

J$\ ^SUllI oLp |»JlSl jJLj U Jaj toUJaJI ^y> (_$i 

oJb jll~**^/l jl ^s>j *>LUi i&JL>Ji CjLjJI ^jZJI dUL {j£* Ij^laJ 

dili ^j| v—d.^1 (L»Lu ^j3 dta jt? dJU3l o^s iAjjdJl jli^Sfl jJ l-J 

C*JjJl jjlaJo V 4 jaJ| oUjlS3l c_Jl jA- jl 

^1 dJULr Jl« 5 jZCa jS> e-lJap'ifl tjjjjjJaJl £y m U5 

lAlJbvJl t-bapl ^JJL« jJLj lg<4wj t|JL>- -wJLaJI j4>u 

4a}UJI ialSJ ^ <uIo>m1 m>o 5JUJI eJia ^ j-iip dUjU 

l»-AjL^ai * w -- n..j ^L-l ( JSnJL> iALjjNlj 0jjj_paiJ| c-jU-sijj l y = j 

• lZJ>-\ 0 J* bjA Jlj^Jl ( ^ r Jij ^jAa «^>o dlijj i<CJCuJl 4.1«/34^Jl A4 m«aJ| 

j *—aJ ^0 O^j^j liU ?Lb*- d > J k>“ JJ <U-ij N (_$JJl j jialJl ^Jjh' 

YjUJl Ulauj 4J_^- JJ SjU^L ULa JS 
^y» ^Jjialil jjjjJl ^ £j*j lAa>- jj 

JjL-j Jt&>- £jA jiLJl (jljJl P 3.^Ix-waJl oUdJa^a ^Idiw^l 





T l A - [ 

-n'l \ya SJUl^wJl ol jLaJI ^ljj>W*<i W jil CjJLgJU 

j£> j-UJl jl^»Jl ^Jp ^£iU<J Uj oUl^^Jl 

^ olilj-^JL c ju l ^a lJi jj-jj CaJ j jj>-jJL1i ^JLjl jl i jJ> 

ljL>- 4 j^9 SjU o Lm JjII j c4jj^ lalJl 4^>-jJJjJb^l/1 

<■ J>\^J ^Jl j>Vl ol Oy .,^t) 1 Jl* UUj AAjIj Aj> 1 .> _0Jj 

j^ipj tiS^^Z-JLoJl j^jLflyJl v ^ JjlSloijill 4 ~JLj AjIw 

jlj~>- (_gV pUaJJ i—-JjJl ( j>ajl. /x> Jl Jb-1 j^i j>-Nt 

C->o ^jJCuJl (jllj£>Jli ;oJUJL>Jl oliL^Tfl £_4 jli^l^L Ail jJ* 

SAP JLaj UUj 4jdl>rJ> 4P^*>y» (JLdJ (ji t^Uo (J^/l jljjjJl 

£”l ^jl Jt4jS 5j-^a A-~pL>- A»uJ iIjI j^> 

^^Lp *_jL*J| jLJlj o>^jj^iilj t5^L*jJlj ijiHj 

u J i^J Jj iiij-.JLfl u aL i c-ji As l^jf *V oLJjJl ^ Igjl 
t _^fljLfl»Jl u_dL oJLIpj (Jajb tl^LJ! J.sfr-'J 5jSlaJl 

AjJUUj CjU jJbw Jj./a>Jl f y^3 c»Jlj^>\jJij oLj^ d! lUUJl 

tAP^ A^o-rfLuJl ^Ji> ^jO£>*3 jjJb AP^PmJI jjp 

aJLa^-j ejlwji 31 jl^>Jl pJLp jLxjLj j^jj^JaJl p^L 

SiSJblp ^ ^JL-M IjLiJl lJU ^ J tijila jAiS ^ 

JLiUj* *L*jk I y>\» p—-1 e~>J (Hominidae) LUJl 

. Ai-A>- jtf jj US' jlj->Jl p-lp t--l£ < JS ^yJL^xJl p ~ fj lp ( _y^J 

SU>- U»lJi —J IJL>- JUfc0 JP waxl l ol|JU- jl Jj 

t j ? j j jiazil frljl jU oUL> ^^9 ^y> USUjj ioUI j->Jl 

iaJjaJL jjj*u£j »U1 p c «i*> 

Jj-aJI lj ijd -T t^l J ^di pA p-fil Ujj 



^ cJU ijjti jjJaJl] 


To* 

(OUIJ_>cJJ 4 <w Jjlll OUOalJl 0-> «J j J b J l jblpl 4 y 4j4j IJ |»UJl 

aj_^s<2x 3I ( _^o3Ua>Jl ^JLp e-U j^SUj o- obits’ lj.--J jJbJi ^jSJ 
tjywJlj Jl3ljiNlj Ji»Jb olSjJU^ Jj tJaia 
tiJJJJ t-o-L-S/l IfJb^ ^ olilj~>*Jl ^jp UUJ U jAj 

obLJi p. w ..ao ^jA> USj toUo^alll oJLa ( j^w> L$>-ljil ^JLp 

oli^tl>-^M Un.— i bg-^a^j ^p 4.L^ai.'^ jUU^ ^1 b^lSLJlj obij->Jlj 
jUpI «bl jJjjja Jo Oj^*-*Jl tLgO JS 4 a-Js j^9 

. 4 JU 2 JO <a S JU» 

oLj jJb 5jjliU LUJl SijjJL) Sj~o*«Jl ^ajUa>Jl ^jp AjU-} ^»JL5j ^J 
^ UbJi Si ^Ji aslp ^ ^ja; ^J! 5i*Ji ^i^Mlj ^ >Sft 

OjiUJ! 4a^ M rt> (jjJLJl j]l £jill Ul jUJjj 

^yaSLa^Jl iwdJoxj V ii)Uj^|l j-gJ 513UJI oJl& AjjjUJl 4,*^^aJb 

0 J> t jP oLjjjl cJ j3 4l<waoJl <JJI Si Jal\ ^ 1 jiV 5 J«aaJI 

jj* Sj-A-aJl AjbU? 4 J £jj JS" A. n . jJa . U <U*jJb Aj^tiJl ^IjiVl 

u*?uji 4-w2jLo>- aJ I 40 ys ji 4sLiVu jsjji vi~*- 

{jA oi-ft> ^jp jl—iNl jz?+J ^ *oJb-J flJjAJ 

.4lJjl "aiJjU j UL5>Jl 4,T,». : ...U 
b~U> bitSj ^UJl ^^L$U> £j«^j^Jli uUJi Ijlpj 
f-L-i^/l ^1 D^iaj jJ ^ i55Ji 5>x-zj ^1 bls £>jj I 4 IS o^ASbuJl ^^Ip 
^JL nj ol jIpMI LJLo ^UaJl iJLft bJLaJj 4 jj ji»J jlaj 4^>-j {y> 

^3b JSbio LUao» <-a5jj ^^Lp ,y ^r-^j ij^j 

3 jb>~° «0-JJ 'y JjJi ^jlp Sj'^tp l jb-J^I J~- 

jlU US tJSUJl jUjNl jJt> >«Jl aJLzSo 5jjU» ^Jl IJLa 4j jd 



\o \ 




Ifj-i oUl Jl i-j yl ^1 U Joj lilj t^-iJl L J^ Iws jiJl jJjJ-a 

^jP L>£ UUJ tfr^ajo t * y P cJJbp^J UgjT ^— b -3^j-aJl ^1— bj 

L^JLp jjiUxi [a jl LU)I SjjxJl ^ja U,i jJ lJ Vj t.^JLJl 

OjxJ oljjA>xJl eJL& £pljji jL*>» Ui i jJ LJU A-Jji 1*1 dLJrfi 

?J-j |»Ip j*j ti3li jl £jJl 1 j-* 

w3Lll5l £-0 j*jJLij| jLjV! j*JLp ^ objJwaJl LiJj 

(JJLjCj C^^Sw« ^J 1 iJjij l4a3j!a jJ&j <sjt\z>%A 3JbJL>- O \ijA>- 

,j£aj <*iU3 jl \ljfi ^ Cj£ JasxJL 

4*uJ>\sZ- jJ'j iJikl* jS. a» 5ij jb £lJl £-o ^.ak.U.ll p.-JbJl J^Jaj 

oL>Jl JLi ^3jJUu» 

* * 

j~£}\ l SxA3 4j jJLi IS oL^2j 

JU5VI ui C-Jj l-Uj iJa*3 j-iJl oLLrf? ^ jbi-^> ^a-b ^jJLp Iwal Lo 

• j w Jl jA?U 

^j-iJl J^l jp ^.Jl ^1 SJliJl SJ&JUJl 

j^»-CjIp^iJU |»U)/l ^ olytoiJl frLJlP 4«Pj |»-Xp 

i^JjjUoJl p-fiO4 jIoS |>jLP (3^1 J~j£j jt tobyb-Jl o!)b»w< 

O jPxJfjt ^jjJlJl ob jA>^\ f-LJjP ( j -0 J~S oN L-a |>^1 j—io IJlaj 
^hO <3^i ^ bji—t Oj>* 4.L$blJl oJlft 

C jugj ^ oIp^Ii j (^-IxJl oUS^A^-l 

LbjLlP-1 jLm L» (Jlj-Jl Ij-A o jJL*b>Cjj ( j-ilJl ^ 

£ 

.LjJb>- Sjjj w? jJ 


UUj Vj toLoJ b j5 J jj5 jLij ^l*Jl ^-rd 

jS> APjaJ>caj fljjl ^1 ^ . a-V j ^1 ^ 3 ! v^Ip jJ j~A3> aJjU»o> ^ya 



[?L>- jij, jJ f i i-J* i Ju jjkJl] 


TOt 


4 J jL*^> ^JJl jUJl iiU^NL Aj jA N J aJIS" 

«-L>-Vl pip "y£-Jl' ‘wAiyJ 

IJl&> AP-ly iAjIS^j A>-_jj £_* jL->>l ^ <j] 

J jSCfij llLxJ>w t^yPjVl \ m ^£ r 

$j*rj *_9JU*» ^Jl>cS aJIi<JL — U Crt-^J US'- l^i5U?j I JLSj 

JLp jLU; j! ^ ^ jJUJJ v^i^>J|j *i$jui j jjuJi j j c j^l 

^^aSlyaiJl till! Ulka jgfai Nj jJLjl a!La ^ U j^>- JjUbw { j>- ^3l5 
Ail iJai* lSs? AjLilJl jSl *UyIo Ala jJ-*j>tj 

Ua>Jl i {S j~i ^$>*^1 JjSl£ll i—k ^ >j* LXP 

*w -—>J ^^Ua^JI U M N cJjJl 0 Jii ^ ^\S jJLJl ^ 5 ±J3* _^J1 

(_^ JT^i W** 4 ^ jjj SJUll j4?L4>Jl dJLLlai IS] LjJLj <1)^5sj JiiJU 

o LJ ^)l ^vJ>eJl Ak^ AjjLLo £J> !03jJl 

J jb ^»b>*-«Jl tj^JLJl J j^iaJl Aalil—I i^yjJ ^^JlP IwaSl* j _ J -lL<Jl 
A^->* ijUjNb A-^UJI AmJLaaJI i^ij^iaJl ^aj ^—.■>!-) 1 ^a ^pljjJl 
^ i» sJl y^S3I ^jJLp SjJOJI tjjy>"SM otJ^Jl ^JtSl ^UbU ojjb 

t^jdJLilj jU ^k\j aLv>cj U-a (3^^*Sn J frlSjJL 

Uj oJUju> frill »JLpI u t^y yJl ^^JlP Ai^mJ la^aj 

Jij Ji 4 _ 5 z 51 (_£y>-\/l ^yajUaiJI {y> JbJbJl ^^J] 5iL^NL < JJJS 

•Obyi>Jl {J S^CZ *V 

*jLxpNI iaA3 lJb>-!j !5o Jjjj jklii JL>-^ "a 1L»-<J| £ljiNl H {y> 

j_j 9 ilUS t JaA9 Ajyt>«jl oJLa jj^ijljj l jA ^*yJl lyoli 

j^l- 4 t J5wo 4 —A ^> jj ^ySjl^lM <jl^~>«Jl jt-lp 1 Jl^a 

aJL^j^JI 4^jlU J lfc * J<A?I JL*j (^Jjal^Jl I ja^lil) 



Tor 


l TS5... * »| j\ J jidl i»j]CL, aJoI] 


( j-ajUd>Jl U :Jlj~J! ^4 -j 4*w?LJl 

jiL^i Ij wwl j*t *Jl (jl l«j ^li^9 ?yjl V_C ■/?'IJllSsJl 

l^Jji |»*La]| ^ O^VJ jl ya ^Ja c 

jj^ ^JaiJl oJLa JLi? cJLS^ jLm^JI IJla ^Ja ?<_£^jL^S/I 

jJSwj j ' jl— '>y\ ( J-*>*j j^l ^ ^a*Ua> JI (_J j >-1 e^ 

ji~/yu l i^ ji ^*aS/i ^Jiaa J i usis' o 

l5JU>w» A^Oj\ s<T>- J5 i^. y> - jj-a Aa-JjJ LJLp you Ail jJL> ( j>iJj tJica 
<U<sUJl J.LL' £_a l^jjlia j->-Sl I jij oJL>-lJ 0^ Jw? oLc/> JL>-L V 

yti 4y>LJL*Jl djlJi^y>cJl jl S^jJsJl ( jfi- jJLJl JjIqJLi Ja 

f\ jt^Sfi j* ^Sm t ^Uis- juji jts* jjj ^ jU^Sft 
S^I J* J^Jl jjS 1 JU. JJjJI ^ f l ? jLu-Sli JU Ml 5jUo 
4^j>«-*j>«JI oJLtf-li ^>a <jj^iaJl ijAjJl (JU^Jl jl ^1 ?4 *j*mj>JI ^ LLJl 

£_y>S/l £—jA ^1 t J-rf?lia jA 1*1 J^U- jA 

4jI>-^|/I jl ^1 ?l*A eJA JS' jA jl ?^JUall ^^9 ^J>\J| 

jl»jVl *IoJa (Jjl?- ( y Ia j$Sj f£y>-\ 4 a ^9 

i laSU ^jjl^Jl j_^u jl ^ IJL$J 4 jL>-J (J^ jjijJi pjJLiJl 

y* I^JjUJ jjjjJl tjjlioJl ^jjJLlil *1 jm>- k_iJUS^I ?LLJ| io ji \J 

JOu j-JLJl frl*j5l y» Igjl kZj\jjO>- iy>-jJjjJbl 4j>-U y* 

^JSwa CjUI jjA aj2^1a l^llw-y l^i 4 jj-1j i ^ai Uo>> JbJL>o 
OJl?- LLJl o^ jaU ::7 i zj\jjA^ OulS^ j} L»Jf La^juuj tl<JL>Jl ^*li ^ 

AfcyJ* oU^io^a ^Jl OjjalL 4^^ oli^l>m y* f^jjiaj jll^J 
aJLSwJI ^jA jUo^jl <W?U >-j— j<a-*Jl {j&l j*J U*AlP dJDi <3j*j t jl»-*J^llf 



[?L >-JjtjJ f l a-Jp i-TOi 

Jh j* Jcj Ij^oli a>w? oLjV llilS' — ajJ>JU 

olj^dsJl oJlA jl ( _ J ip )Jj ^w < 1 J tel>«3 oLJ>Jl 

. LJLjJI SijiJU 

1 ^ j ) JadJ *W?Jj| ^JLaj N oljjA»«Ji j! AjlfJl Jj 

J ^ J j-iJI <j* 

^pJb ioJaP- ^ s-j^>- t _ J ip j^jJl JilP tlUS lA—jiJ CjL J>Jl 

(jJLJI ^ j>u]| olji jtJlp ji oL^i>Jl JU 

.^QajJl ^ *^>Jl J^ ff'® j* J <J»Jl AjjJ jl 

jjjij (Aa>c^>tJJ apjX< JlSLiL aaJLi^mJI aj^JLJI £_i«j£ 

t ( j-ju5jJlj J^LLaj ti>-jJl ^Ukpj t<uiiVt t<£x>Ji 

JJaJ 3—xJL J>-j^fl j j'jS'i/l JJ» J «*.—ij c^i£Jl j*j 

ilgjL jk>- ^ cjV^LJI oJl^j cjLLu3 

Ao-U ^yaj lojlSjl JL*J ^ J 9 ** J-*” J^3 yu* 

5aJl^>oj 4-py £jt ^ Sj^oi-Ji Aj^JLJI _il jL* 4-ix-^Jl AoiaiSl 

jJ5 j^i JU>Jl cj jJl J obSl5UJ jjU *_4jjjcJ IaJs> Ait J iap yia jt 
£j\y*\ *a«j iygi oV^ui j& »"yjr ^ ji jgi 

a!x>-^U jSLj AAJt>Jl Jj (4wl> NL>-1 Ud 

J^-li (3 JbC . J t J l ^ajL^Jl ^jA L& j^jf) a-qjjm^jJI (Jl^Lil jJ 

jl J^- JIJlaj tJluJl {j* pJUJ J J 5jiJ3l oLc»s>v»Jl 

Jl Uj oljL^MIj obUj ^luJlj ij^y^ ^j^'j ^ 

^ja U_^- l_gjLs<s> jj) Ai*A» oljjLkJ J c-... ; .wo jl tiJUS 

cib^Jl ^jA tSj» (Jj'il Ail?- JU & (JjjJ\ AXy > «Jl 

Mankind \JLJl jjki" v b5 Jj ^dJ vJaJl ija>Jlj 



Tea 


[ —• *lj( ^1 jjkJl L> Jaj ^Js- iJat] 


5JUJI —JL-jj. 5 j-3 j? jj^JUJl jJIp j+oa Evolving 

ijUai yj £^JI iSjr—^ ij* ' tj^ (jJI 

< <A,, (^yUI o^^-Jt Uj* Jt. utj) fj}\ ^ jjCuJl Jl/ill 
Ijj^oj u) J bu ^J1 eJbJL>«Jl CjL/J! (jlj j jlatllj 4j^| 

toJbJL?- £l^jl *jJLj o^£ij JL5 0 L 1 j»j^£J l frljJ ^^Ip 4-x-Jp 

tA^SLiJl AjLo ^^Ip 4 jjI>*j JLaj 

oUjISsJ! *ol^JcJl oJl* a^s-jXj 

tJjjj- UjI^ yi yj ) 1 jlalil Jjo^j U-*j 

tpijull oLjVl A~-lj5 jJLp icJp JP Al5w» ' ijijl-jLjN| M 

t pJL^JI ^ ^ S-boLjip- LL5 j <_iLli^l jL>-i 

j^Jaj (oJbJbJl 4jji>JL] 4-siSwil ole./all j ^»jJ! JLJb»J y» frlg^Vl JU-3 

IJLa tiJUJl A^eO^axil <uAa)\l ^ L» ol£» ^ SJjIp*^ 

.oU>jiJl lIUj L^j oU*l£Jl jpjpjj 

^IS" jl 4la> , ^« (j£jli)l ^|*kUnj a I,./i1 | 0 I 3 olpjJxJl j4etAj 

0.5jSllj j-iJl yj ^^pJaJI j*® 

Cr*j Jl jlr* u* J^i (^uj 3 ^ 1 JU LUa) fjP yJ\ £ 
aJL^Lla ^3 jjjjjLijl LbU UU5 ciUJil o> 

Jp ol-s—t5«AJl J jL^«Jl ^ 

-LjJip- SiJLiSCJl oLji>Ji 

^JLeJl jjj\y~» oilpl OJ (jl IJjI OJb^j ^J dUi 

4jJUlil«J ^jJLaJI jlwj^ll Aulj5 ^lp j ob^d>Jl ^ ».1 p AA^j jjAll 

'*" Theodosius Dobzhansky, Mankind Evolving. The Evolution of the Human Species, 
(New Haven and London: Yale University Press, 1969). 



[?L>- 


Y 01 


4jja*u> - ' ,m ' oUbJl y> j-j£Jl 4^*“l yi ^ !,i^>«Jl JlPj . <_$ j>-\ 
4J^UJI J j>- f l^l iL>«jN AjjJLSxhJI iJ^JLwvqJl 

.^yLiUJ! aj^JUll 

ciUJJ * JUJI cijl J l>ohJ^ ^JLJI j^ j~-# U Jl 4iU>L 
J-pyiJ *w? ji *u>Jl J ISLiS/1 j oLji>Jl oUjUaJI LJajo 

I^S Ja Vj? jOLo ^^JLJl ^-jlll jtS lij t^-LJ JL?-y ialSlj ax^wj 
£ ljjl I^uLoj) £ji)l L ^tj c*?«j oV^LJl yo ^JLJI 

Jl jiaJlj ia2i (4ijb>fca 0>UJ* J J) Aakifca ^IjJl C^>J jl i(1LpJ 

i Jjii l)I 4 ,.?vgl a <u^-U y> jJj JUj V ail ^wsljl y> ?p_gjLya>> 
^ # 

cUlpj^-a ^ Jl jj y Nj^J AJjJaJ a5Mp illlte j| 

yp £jjSll <jp ^j L m aJ I aw«Ull objlSUl 

-U^ V^jd J J>* { y*>^ Jije 

j jUy jSlt iviLi % o^jiHj JLJl jl a^wJl dJUJI “AlUi 

J ‘£jy>- £>1—0^ f—* J «j_*-Jb 

yjUJl J-Jl * w«.*w y» jl J^tia U-gjl jJLlJ aJU^t^j jyll^jj U_gJUU 

<uJj jl£ i] jilU u a J L* ya j 

£-*j ic^i iu- jjJ-a Aj o Jl £_>-yj taS'l JJl J5L <<j~-Sj 

yj^U 4JUj j A - w a. '* - yj 41 m# yj^U O jC ^-Lj 5 j«S^ 0 ji^i iillP i*JJS 

abil LaS Jp Jp JJj V US’ t JJ y o jSi 41m# 

5«<i* (l)LjlS3l Jj*j *)] Ua ^>j i^.SUi J^laJl IJU 

JkjJL U-JjjJ jl Uj iO^IU^JUg JJ pLol U-g-« 4*>*^la alSCJL* 
ajjJLJl oLJ>JI ^.— o jl ^_9jU Ljl j*-^j ■ jV jJL i ‘ia^MMO 4 JiSj IjlSlal 
JSLi olo j±J illJijj) j^Sl JSl-w y-aJi Jp JUJl 4jUaj 



tf&V 


[ —* *ljT | _ > U ibt] 


<y tiiJJj^ Oyj&J N -kS t(_gyL.»Jdl tj'^LrfL bjUU 
^1 4flLtfNlj tv^fUiSn j t^ c ’ ut LJLp Oj£~*i <iUi 
dUS j t^LlbU aJUI i^lJdl j iijjl jb-Vl <y 4?-j' ^3JjJl J^MjJI 
. (A8),, JIjVi oUI_^ ^ Jslj^l yJ! Jwd 

*U*ff j'-M ^ y’Lr* 1 ^ ^ t> i^ilypl Ijlft iL5>Jl y 

jJJjJl ^AP ^-Pjj toLa j JU^aJl { j*aj& ^-Pj 

<W?U- J_p- oLajJLca ^»AJL oL jA>t}\ y> Jb-lJ JJj iiljti ^Ji 
iiJJi ^ylp «b tA-LajJl 5yxiJl oAa oLyb- yj y»Ai ^jAp ^yJLjl 

v USfl ^ ^UpVI ouyf aS^p dUl£J! JJb 

twfljl \ T * £y*y)l Jj tAl~> yj^U ba> £y>-^jl <j^3 £jl_^Jl y j L JaJiS 
jl ‘ya^Llj Ajylj oLjji>- jjl*Ji 4 JISO 1 J e-ljjJl ^1 <A- 

£-* y>-j JSbj Ai9ji>b« bJip J5 La LUb jL>Jb*dlj 

AJ>1 f - L 0 ~ > (_£^ dy 1A>* i_ . . .«. s aH y Jt-sfij Ow» y2>!yjl jt jjiiJl 

A * 

Jl AjI y aI^Ip ialij 4 JjU*» ^jP ^ba3 iJaii JL>-I J £y ya jLsA>- Jy>- 

.£-jy V I yj aL»J>*>> «^J 

f L>Ai*3 tu-wa^lU yJx» .iy>* j jiadl jL JyiJl JjSUj 

ioUly>Jl ^gj Xw a yjj jZ .-Jl 0^-i y> jJd-tfJl yip l*LSl Lp-jJjjJjSM 

jl j_^A>ti] >JI oL^jLidl b»-gj ajjJU - ^ ^Sbj 

*—jjjiaJl ^y yLjJj a U; —; eJJ j-^iS jl t-^yajSlI ^jLp aLa^JJ lu^i jLl>-l 

O^yU by yd I aJLpOJI t^ya l ^jip ijLy^dl J OuJtll 

cf* ‘y-^ (_$J| ^4J"^ dyw l^jls' Igy jAJ yjl jlj 5JL?-lj 

,, * , B. Wood and A, Brooks, "We are what we ate,” Nature, 1999, Vol. 4C0, no: 6741,15 
July 1999. 





YOA 


liajj 5ijJb*Jl oL-ljjJl C-Jj J 155....* |»15j>4 

LUJ ^3 j>«Jl 4 jULiJ| l5*>Uajl- Lip lijS oL y&~ jt-jJLSJ jl 

^Js' aL^l» |*JUJI c-«j Vj jf- 

jd^j $jluj£*3\ >Lc U 

lia^j 4jjjJalIl A~u?^dJ) 4>*I^J A^JtP j- 5? <jL* 13>J 

dUAJ JjSfl v~JI /Sj^JI U-^Jl jOp" ^ U>.y\ j?Uu 

£J0 ^aLw jl Aw^>«Jl L>“ jJ j-Jl jJLp C^LjJ j+0 JL>-I jl 

Oj£j <^1 ijjbJl j Jl Ji* 2 j^Ia w Oj£z cjLjJ>JI 

^jjLaJl jJ> JLicJl ' 5J5Ji>- ^jl5Jj t JjjjJl jL>- jl sL>Jl zjdp-" j^JLp 
oLUdi JJJ> J! ^uVl ,> aJUUJI 5Jl^l "Jlj^ 

^UsJlj i_WjJl ya JS" 4j^->JI aJL ^ JI 0 L 4 J l J 

<_£ j Xv^Jl l^daj»-%9 (_5^^ 4 JUUI jj^Sfl «JAj lilaiJlj 

iL»lp «i^a oLj j fi' U-a Jlipl oL>j! jl L.o-LwJ J £j 1 ^JwaJl 

Jij lAjj^laJl o'u.J.s^’.H j t iajta ^9 <u>Jl oLjISJI Ja»«jl LjI^Jli 
oLaJI olu j^^Ij 4 jL$j ol~5^ l^*S jl Aa>> 
A-jL^-S^j-j oI 5ollJb ( _£~-U ^JSvJLj Ji-oJ {J f^j IjJwftll 
LftJaljj -aJIIJIJ J Ltol l l aJ bJLv oLf j 1*53 «u*Li4 

.55^>Jl ^JLp UjlpL-J ^^53 

5. jJ a».< oLjjLiJ ^j-Sj 5jjjiaJl Olj~~oJl ^J5 
N iLi ^>^1 .y” ^UpVI LUia tJ ^kJ| JLp 

J^jjl y> ^ I C-JWSJ UjLlP t5Ja>J jjjS j jJw 

O 'j$ i?! »Ia 9 C#^ -^AxliL ^IjLaJl 




►bt ft ^iJiij 


T0<* 


~JLamSj«j ^Ua » AjIDj LgJJj aJUJI o!.mAp j tJa iJj aOaJI A-lJl 

D>-1 j l_~J jJ ^ jljJI U*Ja£*-l li[ il*J 3jJL>- N ejJij UJLp 
J^jjjJ^JI; Jp ADaP- e-l>-lj AjJts^ A3 jj Jp SJL^-^AJl Ji> tJaai 

xsIJLj l( JUl J lf\^> *]U» o£i Ji -oUU UUk jSLJl ^ 

'V-in ••i* ol y*Ji ol jiu J v 

l l fr jj? ^U>*i*#L; frldlj OjjJJI JL^ l y* ur* 
jjJ» ( j^>j "V DkJS Jj AiUp^J 1j 1 d^ L/? j vJDj Jj O j£j ol 

LjJJ Ja-DpI Jp SjipI Jl OjLwjJVlj <Lwiii)l oL*jJVI 

N cLlJi Jp OJ^lpJ tAilU oLla»va Veils' Lg ->. ~aj frliilj {jA Jaj ,jl 

{jA .\ZL~a a J AjJjJ— 3 t-—D (l>t JU>4 ^Jalwj 

aJl*0jj f j*aj~jj}\ jj ^Jj^-Jl jJj« i l RNA ^jjiJI ^2-<K>tJl olijj>- 

0 0 

JkJ 3 JuJl (_^JL>tJl aJ jj~**j~ RNA ^jjiil JLaUJJ jaj yi\j 
tiS jJU Vj aUIp jj* aaJ> oIS aJT Jl Jl5 J J oLJ j Jl 
jJIj JSj (ATP) oLL^i jaJI J*^ ol JIp ^^pD ol ,Jb»j ^ j 

Am^iJI oLjISUI JS3 4Xfl*ll AdJifl jj^L-1 J j*J I oLL* jaJI 

aSj>J> Aj jjj -0 aO L.^,. 5 Sib* a-^-^aJI JL*jJl aJI Jj 

.ajJUoUj oLd jl> —O^LAaJI J jJlj 1 

JjUJI pIp^MI dj * jA JjV b^UJl OjsDiSI Uxp liJJi <j Jj 

AmPjIp Ji A—Aj Id Jl 5 frlD w . l l |Jl& olj ia*>»J frLDwj frUaAja IgjL 

0 

N Jjj 1 A3 Jl J AjLp pIDp *^5J aDj>JI L^- J jjl frUip olDiS"! 
frlD w . l l aj^s ibjIJU aJUxJI frlDp jJ <3 Jvj ol ^^4 

li)l^*j iaOj^>- 0 U J 9 Dj^U (1)Joj ~J L.J^.^ a .1 1 JLJl ^J>Jl 

Ajl jl Jtjb Aj! JLp JLAa^JI y-Sjilt IJLa >. (1)1 JL>-1 3/ 



V «. U j jltJl] 


pUaJL p—J jj cjUlSll Jlj ‘"a—aJ ^jA \jSJ 

^ $i7 a^a>JI ^yj i*u jJUUJl olJb>-jJl jJiS’ ij JbJJLjl 

Aa-$aJI 

4jj5wJl OllJ J jJlj AjjjAmoa I I 0 jA-Ulj 4 j j5wJ( 

10iJb>cA ^U»-|^y A>-OlLg-S OjSjZj <Cfcs aJI J^>- ^ 
^tjUaJl oL«Jl jJj*J AjXa^il oAa | i Va ■ t im mkS j 

aJL>J 1 frlJLp ^Lp SiJ^»- jaJI *W?l>cJl v_9 J*zj v_iJ> j 4 AI>xj J 

. J—jjl ylj 4A3 j^aaJ! j-P olbjifjl ^yi-P 

t_y t^JJl ^yrJ^r jl^r ^•J^’ p-fr* ^ ^ec^ > 

ulUi_j j-gJl^ jly»I 5Jb jlp aj^JL>" a^o da7 > kJjLJL ^p 

Jl»- <^>>-S/l yJl JJ Oti UjjOjj JZdk 

aJLSjJI cjL^~jS/Ij t aJl^JI j»L~Jijl pLjI JaJtJJ ^yJl 4 jj£jaJI o L ^ ^ i J l 

oUwJI JUiN Aijj^l a_jS|» aJ>JI aU^I J5liJ ^1 

ji O yj> ^^jJLpL “ (_£ _y~Nl oL 5yJl ^y» Jb Jodi j 

jjUll ,jJL>JI (_5 j-^ L$JLp jJLL N Siytodl Ajcu<ail aJLft 

. JliJl v jJL.S/1 ij^ 

tojJdl J^-li "a^JU-*' 1 ajIi«j DNA *i$jpr <5y j 

J5 £j*y *wd_^ <y> j j£j t^JJI <-t5jyJl f-iS'yr 

7j ^ j tj^* j) aLj..,* 4^b>>j_yd JLpI j2 ajojI <da^l^j aJL>J| SL^- j* 
AJjy^Jl ajIjjU Ijujl>- Lail ^tiAj ioUj>* sU^aJI ^y (Cj Gj 

J5 J_y Si^ibJl C^U-uaJl J5 jJU' jSf iSjj*^ oy>»Jca U»jL^pL 
0 j-i-U ^JUl DNA yJl 1 jj2jLa>* 4>«yj a«>iJI 

aS" yJL» aaJ ajIIaj ^ iAm>«JI objl^!l ^y V^J caIp 




[ jjkJl S J& ilal] 


Y'H 

{j *J Ji Jj <L)Ij1aJI jj-aj i3Lft-^»Vl Jl (1)1 JbjJl ^jA IfrJb CjLjISJI 

*i£j^ j* DNA (_£j_Jl j U^: . ^ -L njbupjl Jj ^t>jJl 

.jj-ilkjl ojJiJlj J*Jl Jp 

J* j>u J Jj J ai JUJl jl JJjl la£*j JJLiJj 

(jl djPJb ^r-J) JlJI Jai UJLpj i<LJj JpxJ! L>J^*Jl 

jl Uaj <JjaJLUj liwi j tiUi <jU J jJaJI oJij 4jbj>JI L>-jJjJl 
£tonv/>7s "i j—SM i}jX~s>" j ^ gJU i l c-jU&I Jl £j>-^I j *1 J]| 

, <A \UoVl la* Jp JJail J* 4-^ JSjU ZJ/ac/r Box 

oLLjJI ,jJxaj ja£> oU-pJI aij JklgJlj lap- 1 _y*-Jail {jA 

ijl il 44*pJl olallSjl J i*jLi jj j^3 jl *Uw*L^Sfl *LjL^~S jjl 
jl I <*~^2 jj I Jp ,_/a*-> objlSJl 

ajjjp- DJJ J*h. I 4pwj *U>Jl oLjl£JI ^jA JbJuJl objJjjJl 
j^J~j --ll C^UjJpij <Cvplp«Jl Jib Jb» (44*9a)l 4 j^> eJl v^jSjU?^J l 
Jl j?~~i N tA-JL-^-SJJ! jj-jiaJl 4-J^I 4 j^j>- (jJi ^Jl ^jJLp-j 
<Jxa 3 ojallj 4j(jjJl Jp Jjj V IJLaj t J«» lg«^,w.> ojjUj L^Jl 

4 ij^j^l Jp ^S/l ^l a^a^ N (jL»J^/lj (wJ^3i J 

oUUnmJI J 4^>ULU CjUj_^ ^^p-j ^yJaJl ( j*a (jJvj i^iJLJaJ 

JlpJl ^^Ip (1 y^j? <jj ’j^Jl 5 -jL« c S' jJl 

liJUbb ^^ia^l JLp _pLaJlj olijJUwJl d-»L>-L>- ^_JL*il ^JuJl 

. JjLa i2jJaj olp-l>Jl 

jJl jl c~£ol it J» l ^ s aJ 5—Jl AjUaJl ja Jl Jp 

*‘” Michael J. Behe, Darwin’s Black Box: The Biochemical Challenge to Evolution, 
Free Press, 1996, p. 307. 




ijlaj jjiaxit] 


T1Y 

OLu.^ (jl^lP ^JJl JU J I ijlj '/AA,V AmmZj J^JLj 

ijliajjJl j*ZL T^.i aJLp-i^i t jja i Y ^ j_5® IjWl 

L»^a L^jLU ,JjI cjLx>-j j-lJl olu>- ji 

Y Y ^i<<o^«JLwj ^ ^ t — «a» JLiSl Jui (JLiaixj <1)15 

jJU; ^ ^aJ JjlioJl Y ^ Jl f j—i jaj ^jiLoJLJI ^ 

dLygfl^ll aJjLSaJJ iu*ljjdl jf JbLoJl ^ (—d^\i>-'yi IJLfe ^Ip 
oLu^- aJLaju oli^iaM jJ 
■iiLi^jj jb>- j ji5jlJ aJLJI oU5Jl tJliLJl ( j^> t jJLil oL?-j 
^ «AL3JJ if{j* Jaii / \ a^J Y Y |»*l-«j^ ^ 
j-lJi ^-j aJjIa 4>-jJL> ^Jl k-j'yi 2 JIlA (1)^^J -iS 

3jJ _a ^1 ^jjjta Aj^ lij A>ca 1JI oJlfi> Jb^-b IJL^ftj 

. jJlJl ( J^>t oblj ulj 

la Jj./aP Jl>w« ^ JJ«>- iojJLiJl 4~Jl j*Jlp ^JLi jb^ j^/ I^AaJ 
5jJi j?L> 4j^9 Jc 3 

f-LJlP ^jPJLAj :<J^3j i'^UT J-P «LLi J^«J| 

AjUIiJI ^JLp *Lj iljlsLa e-Al.s«» { J^a Ijjl&J ^gjjL ^ JLlIj ^JLJl 1)1 c-lj>~N t 

cXS vl~als l£j«P ( j~i olaj^^>5 iJLP AjLtJj 

Jl~SjJ\J J*y*S\ jjkJl U ^ : JbJl ^1 Jb> 

jlo^^- |»J ^ ^ coJbl>o> 4-j*UaJ Ol yS> aIx^I jj 

Ji JjlalJl jl ( j^Lw>-Sll J-JL-j L^JJl 

*"‘ H, Watanabe and E. Fujiyama, et. al. "DNA sequence and comparative analysis of 
chimpanzee chromosome 22," Nature, 2004,429,382-388. 

Laura Nelson, "First chimp chromosome creates puzzles," Nature Science Update, 
May 27, 2004. 





T-ir 


[ .Ijl r 1 jjkdl iJ^J 


vllJJbj J* UkL. Jj ‘dLi % list jJLp JjJb- 

4 _^«-(tj Jp l.n j ^JlUl (^g^JL o JtJlj jL~jVl ^^.<>.ii Jlj-Jl L*1 

c H ?IJjUjj ^A-uaijl jAj i'ljQjjJ 1 j\ji 4jtSj "<jjJ ail I 5^>wjr jfi 
pJlp £y*ajj tV| jj—J ljja^a Vl^-» OjjjJUJl jjjjJalJl e jy*-£ 

( j t .g. - 'j J^Lp AmhIj^ Oy«J jLiJl iJLft ^ Jl 

Jjj-i ( j>> (03jJl ( j>> oJL>-lj oJ^-j J ol jiiaJl iJLP) ol_yalaJl (JjLx^o 

SjjL*» oL>- yjwaj (_$jJl JjjuJl I-Li cJlj^Jl IJla Jp iU-)l! 
<1)1 ij^ *^0-4^ frL-ilj Jip <joULj JLp 

0-L>-jJl) JLJJ—J—J {jAJ tjsM Jl {jy? <j»* (JjjuJl jJCj 

\S* £j*J jl JUjj tO^-ljJi J>-l^ j >-T Jl (tiJ>Jl 

^SL^Jl (1)1 |*-Pjj tC-3jJl JJ£» IjbJ jl (JjUtoJl 

• ^ ^ j>JaP ^1 J J^>-jJl ^3lzJl (1>^A (Ol>Ul*^Jl ftjjh 

<~J?jOl\ olpjJ UUj {jA 4j‘t SjLiLJl ol \j2 —ijl {jA £W1 Zjj 

(1)1 J i4j!jjJI jl 4~^*Jl L^>-jJ_^-J| ^JLp JL> IjJI>«j jl AjjJalii 

iiljOj Jbo— jU>- jl SUj JjV 4j 1 Jp ©jJsil*J 

S~pJJ l ^p-~P-U J>-l ^ Jp ^JIp 

oL-ljjJlj j-p jUaj LgjT o^pJb (_^Jl 

jyu IP Jp aJu& ^9 ^ y *iJ (1)1 

oi>^>-Ujl DAU (_$j^J l j j/3.^.>r}\ cjLlp Jp 5j J.-A6.A ipojlj 

Jean Chaiine, "L’Evolution Diologique Humaine," Que Sais-Je?, (Paris:Presses Uni- 
versitaires de France, 1982). 

‘ , * t P. Darlu, "A quelle distance sommes-nous de nos voisins singes?" Science & Vie, 
Hors Serie, Trimestriel, no. 200, Sepiembre. Paris, 1997. 



[tt* jJjjjJ f 1 4-JU ^ J^tdl] -T 1 * 

0 0 4 

Ai^L*Jl <~jL£*Ss 3 ^JLa t|jL>- <UPlyiil 4a*«—Jl 

jji>-LJl £_Ja^~j V toljL»^y> iJLp ^yLp *Lj oJa alyl 

J^b^- ^ AJwjPxJl ibLJl oJlfe ^JpJ-b 4$*>UJ! JbJLpcj £jA ^1 Jj-u?jJl 
JU&I J^b*- ^~~~. i l £_jJ *1) DNA ( j4a > 

eSj>-t«Jl oLyJl ^y (UkcJl vi^Lvij^y Z)M4<J1 

(^i 6 y>*->*i<dl ^*P 4-jl^pJlj 4jjJLJl |>UxkJI ^y> 

.vlwi* |»Ip «—dJt o * ,^1 *—5*Vl ^ * ^y> <_$! tjiSl jl |»U i_iVl S^JLp 

<i)i^->ji jaJi ^^jlaJi < u »jji$i (J a * < ^ l ~^* > 

j-lJl ^ fJ~*j-*J^j. C—-Jji <I)b- ^. 4 .til 

.^jlpj aj^mpiJI pL ^ -~5nJI i~L~~p- (jl_j~x-j ^JUJI- ^^ L^J Jlj 

«jLa>JJ c-Lj jj«.i:i UilS" -cjU jQ\ 

,> ^>ujlJi ^ ji^iij ^jNi ,> 

4JJjjIjJI JjLdjJl ^Lp J^JLj (_$j-lJl j^kJl 

O^jJLaJ <Jt>b- jjJalJl j! JtfUbdl oJla Jj!j cAjjJulj! 

OlJLflX>c<»Jl oJlA jjla <1)1 ^.^>1 jJl *ilpj>Jb Nj SijJb^s ^~P 0 ^Jw? 

cJJ?j 4k~>j Jl£~il ^ i^L-S/1 SJic-UJl o^JI pI ^yJl 

,y> <aJLp 0ijJa.—a cJlj u 4 ^JLaJ| CjLJ^II b-lji jJLp 0 — a 
jy>Nl Lf» ^yJl ^ ol& r^Z jJ j\ liU io^li 

_^A oj 4.a . .ft *> »JI ^y 

OJL>tJ ^ |JL>- oJb Jb Ejis j j jA ajj jJ} 

l \ja ^ikj ^jb Otf W ^1,^l J^l" hJb ^ jIJLup] < ^ 

‘ , ” Jean Siaunc, "L’evolution cortdamne Darwin." Excerpt from the interview with Jean 
DorsL Figaro Magazine. October 26, 1991, p. 15. 



T la 


4 j\ f l jjkJt ibl] 




AjLjJI j—- a!*>->U ^ jZS y>£\ ja J^kl 

u^jjJc>iJL j j ^ ivJ l kia? fc»)l U4J ^L.>JL1 ^aSsj L*j A<ji> 

^ iaytyjl oV oUjIS^I ^ja jM«iJ 4JjL>«^s 

J~~J U 1 jJL) (ji (_$ J jU'H IJlA j*J JJjA 

jlS’ J*ik *± 4 J £yJl ^ sL>Jl 1* ^1 UJOJ 

Ailypi jl JL>-jJl 0^ tiUS iaI^JL^JI cJl^J LSjJw» 

U*jk>-" J$>\ ij J^l" AjLS' ^ 4j U Jjn tiJJi 

j~$ ^i Lfp y>j j c-j_pl jjy> £-* jJC a-LS' { j<aj*] "ikij) 

1 J-^ 0\y* AjbS" <jlki AjI pPj £AJ {jA 

<J1 (\y V 15 ^ 9 ! jr~£ ^ C&j' 1 * u^i (*-^ 

.jsljt 


A3 jAA <j A oJLdJC O CjLL-»- *1 j >-1 AP-t-lj aAjLa ^ISjI jjg la 

j^kJ oliJj j-JIj ^^L^bAJ 1 jiix^Jl c-ijJl 

Aitiw# (_g-La _>3 jI tJjSfl j_£y>*Jl ^y AZ>cJl <tjl >ajt 

d*3jJ\j ttUj a> jlixkjj <aJLo> aJIjJLp ol jJu JtA>- ^ jjkill o j£& 
iA^wjf iaJLp*- pj iAjLpJ- 0 L 4 P Vgji^g ^Jat'-T.l jikftJl 

i j/3^- >J\j DNA ,_sj_yJl jy*j A >^>»jt (,(. Ua^l pj 

Ail t^jVl j** p* k^j ^ /?M4 

Cr°j cPW 

t^>-^1 JjP UjiJb^l OjiJl "jL-aiil" j U kdi U Joa 

jSJdti wiU? j\ £-J >\jJl jS j-Jl ^j- Jau3 a-pUjJ! 0 jJLiil jjUJ 

tw-»jJLkoJl C^3 jJ| (j^ vU*V Lq. T . > -^/ I k_-jL-J>- Ca-j1 ^ a!|j j 

jlSLiJlj C-i j}\ L^jjJL^ ^j!>Ul a-jI ij-- *H oljikJl OjJL>J 



[?L>-jJjj-Aj! f l VaJLp ijjaj jjk-U] 


rn 


iiL^'VL jbU ^ylJL^I jAjJl ^jA J j)s\ i.wbJl 

J $ Lil Jj tiaii JA* Lr J Ip* Jl oli 

jjA l^lS 'j ipAjl£il j pAy^Ll^j jf -j "LLiJl'j 4 J^Jl ^-gSUrapI 

aJLjLwj oLL~p- *\jS ~| Xs-J t ) jya J L33l 1 J_^>- jJi {j* aJUbua 

N <ul il»L>j Jl>«JLw- ^a3\ya>*Jl jj^lalS 

Ajjjij-aJ 1 Ljl j±*l\ oll^aJaii ^U—JJ jAjJ LSJfl ol£ cJ>j JL>-jj 

^yLp oj-LaHj ^LgJ^fl JjLdJ 4yjJL AjjJJa*J1j 

5jiiJl j.m/aal LA~>Jl aJpjjJI oJLgJ JL>-jJl ^5L»t A ti ( J^%}\j ia 5^>Jl 

aJU£VI L>Jl obl53l JS ot ‘.A^ikJl U-jJI 

jlijwl OJb^j oiyiiaJl i-iVl d)l J iLa 1 SyhL>- 
tiSiL—Jl )jlazli +" ■' JJUi . <u>Jl oLJ^I LlL' 

^ JaU P-J-ii v^i J 

aJL^z^I ^JbP J ai b jj—J 1 ^ . lijIjJLp oLtjj^JI olSjJy ( j-j U 


5JbJi>- ajJL«j>- LLIsj «• jJS aJUzs-1 ^jlp Jj iJ^ij yiS.fr *,f~* 

N j**’ Oj, ‘4>jVl ^jA yJx *.J aJLI£ 


. LjIjJLaJI ol^JcJl oJla £y5 Ji 


j| (A^jLI? jJl jS »LsalpVL <w>L>iJ1 dJLLl a1jLo-<J1 oLLoNl j 
DNA oImLu ^.lawA 01 Ajj j\al}\ LijJbJ-a ( _ S P-L» 

i (jr ^LJl SOjli otS cJl5 Lgjl ^pj tSJSUJl L»jJuJI jl aJIa^JI ^ 
i -^ i 0 JJj^* Ajj jiaJl oLLaaJI pUjI "Lgy •—j^P j^» j-P vloxw?!" Lgj^i 

^yL>Jl ^yjJLa e-LglJl yi\ £A i^Jjjia 

A-i cjjjp^Jl jjP <_£jjJl aJLp jjJiaj LJ Li>Ji olj^l ^ 

|»jJp ^JUJl 0LL[ i(jurtk DNA ) 



Y IV 




4*9 Jl j*p i jA^p%i I £* ila* ja a oi f jia^\j 4jwI>- ^ 

(j-J Jj^\ oU ^lfc Jl <jf ONl v_5jjjcoJl ^l.■■•✓?! 

^ DAM ) j^i<t,>Jl ^9 5jaJL» — L^A>«JU <u*jJL j^j“ 

jJl5 U5 ^ * * (_^ <J>fji->JI fjy^H J 

f JjJjv I^j JjSj <_$^JL-Jl ^j~>*Jl £jjJL» ^^9 Oji>*LJl ^jIpI t^L*Ji ^ pLJLJI 
4^?^P |*-9jJl Jlj l*'j * Jaii <js^* T * jj>«j ^]| {J-^*d oL*^Jl JwL«J 
*ASj» ^JLp ^^Ip *3laJ^U Sj*£ST UI^pI ^Sfl ot £-9ji-Jl li/'J 4 js*-^ 

ijj _^Jl i jJ ^>Jl {j* ho* t-y>- Oj£jj <■(£ j-lJ! fy*>Jl (j* 

DNA {£jj ^I *Sjz>A j»JL*J Vjalj ioLh5 \^oJjt DNA 

. j A.wa ^*P IjJ_^ 5 j^j«J 4 C-»LlJjjJU jjaj jl oU-Lj 

jLi^j tOLu>«Jl jJtJLaJl j*P i£jj^>\ ( j<^o.'>iJI j-j 

^c- DAM ,juaA>Jl *1_)J ^jA*j J5w> p—»L UA 

*y>- (^lj t JLJ ySS jjJl J*JuJ ^j-wdj JLou Ajflj^iaj 4jb j\p 0 jAJLJI 

t^*^b DNA iSjy ^I I JLdAlJl JUJLt ^J^JL^wa 

U ^pW 3~ Jl ^c lo .v'- ^J l frlj^-S/! i-iUj aJLp 

4 JU 9 ^-P 4-i->- *I>1 Lgjl UjjjjJalJi t’ k_jil5Jl ^>J(" <ulp (JJlLj 

ijjJalJ! i-vijiJl Juj-a L 4 -IJ C4jjjiajl <uL>jJ| ^yt A^Awa 

Jt^lj SjUJI oJLft 4-^a—lj»li iCj|jL)J| oJLa <3^*1 

ypli ^»Jlp i^jLj| OjJb c' l^-s *—^Jl ^-p" jl *5 ^LaJI" jl XSIS3I" 
oUJl" oJLa ^jip aa-a?- l ^J t < JjajjJlj 4 j^>JI oU^I oJLa 

aJUp <_si ^ UUx« 4i-liJ % Ifit oJL> N ^ 


Gretchcn Vogel, "Objection 2: Why Sequence the J link?" Science, February 16,2001. 



[?U- f l i-JU *>* j*jk Jl] 


tia 

aUoJI O& oLIjjJl ^9 oji J^~\ C~j 1 £_sljjl ^^9 

tipjU 'i/j ^jA U oUUoNi aJ la jt jla*J1 jIju ^^Lp 

IfjL £W/f (_£jyll ja oJla i_Av? jJ JLaJ |J cLUJU A»wjj 

. jjS" viUS ja 'V-U I^Jlp jJLlaj ^ tL^J w j £-ja jS> 

ja ijj&J] ol AaJbJl ^ 

I 4 J kZsL>j^jajj£\\ ja jjUJI ^jUj^J l t-\yA ^ 

j*' DM4 l*)t Ipupj Nl «~>o LjSjjJ\ jJ^ ^ ufy JJ> 

c l3c~~° £j-sPjdl l ^ -9 ^ ^ t-JJPJ» 

yjj ^ J5 £\r^ jNL i>-^aa aJla j^JJaJ 

p*^j 0^®>-^1 ^UwV Jl JLgjuJl ja ^U-j 

y y.T • j L^UJl ^ '/. ^ 0 j»J) ^y->Jl ,y j~£JI 

j* UioJ- jr*i OK jjUc«Jl j£Jl» (<_rLJDl 

#«La ol IjJt-ilSl ^ g«^J l aJlp^J J oJLjIj 1 ^i’aJ 

^»L«5j^fl UpUj>- Ijji ^j^Jl I ^ 

4ijJ>Jl oUjjJl oj-jI ^51 ^Jl t (< ' r> ^lScJI *-Uj1 aJUJI |*LJiJl fj\ 

tA ^ fro 4-iJsj IjlJil Iw^-L jt J&H jjIa^JI ^£Jl jl 

j\ \jv> Ia-Lp 4 JU 9 ^val dJlniJl jJ- olJL 5jJS jjl 0 I 3 ji 

jJ\ (JJjJl (JI^Jl S fZ’ji tiUJJ iUL# 

y-jj&jA j-p IjjjJ Ljx«j>- jjUjJI ^jJla jj&\ jLipI JLjId ^y^LJl ^ 

Ail Oj^ij Ij^jAJ jJ JU*-JI ^ JA I^J5’ 0^9 14 J 

y 9 jjj^ j £jd\ U b »j ... .aJLo »—o<-L 

“ T> H, Rcnauld, S. M, Gasser, "Heterochromatin: a meiotic matchmaker,” Trends in Cell 
Biology 7 May 1997, pp. 201-205. 



m 


»ljT ft jjlaJl AjjJaJ ^Jit] 


jSs JtJl ^^Lp jl jNl ^Ljxj C-Jj JLa 4jIj_^I 

\^-s j* Oj£> a y*j nZj\xJjJSyJ\ aaJs j} L—JL 

• ^ ^ 4-pL»^- 4AA c_^aJUI 4jILj lgV^sJ t4jiy 

*L15 i jjJSoU Sj^yJl L>»_^JjJl ^JIp j»lS ^ ^ ^ i I»Ip ^yj 

<j-* L~fX ^1 JL^JJJ p-Xj U^^Ji U5* ^jUjlft V-Js 

^y* (J~Xj) "oLjif tijL^-1 jJa^ O^- - ^ 

oX CJlSj (oJjbid j! aLj^j U[ l*t ollil5 ^ <JL> 

eJp-lj JS" oy>-ij t DM4 jiu^ J—Lj TV y> j J &J ^1 _^J| 

«^JiSfl ^^^Lp JplyUl «wdJt 0 * ^Lp 

OJlSj i^Jpli JjX Y ,Y 4j -L?4 jj yl~Xj Jj 4dU?^|L 
AjlyJl ^y^ ol^aJl 0JbA ^y 4jjL*-a 5yJLoJl aylJL» J l *1 
jjr DNA Jl IX ,y oUJUl L*iT <LS^ j* 'iyJ < J^aJ^A>- l, 

a yaJ jl£ (_£yjJl i ja *.> %Jl {jA i.\ • t y t ytJLoJl 

JjS y JUJI y* US’j ."5JUJI Jj>-b aj uyy y" <ui ^^JLc- iL^l» 

<L| 4Aj jL>«pJj SJjbca AijJaj S jaJLa AaJDI" C-Jb y»-S/l oL>wgJJl 

.^ 9) 4jJ./a)L jt OoJL>- JLfl LajLipl y>X> N 

L*>UJI ^y yJUJl j-sP ^jyJl ^ya^Jl o\ X.ItS'I <_$ j>\ 4-wly ^y j 

0ji?-LJl ia^N j 4 (<n) SlyJl ^y 4 JU 3 SJb*-^ aaXJI ^y y^ 5lyJl 4yJb- 

<M * E, Zuckerkandl, "Neutral and Nonneutral Muuuions: The Creative Mix-Evolution of 
Complexity in Gene Interaction Systems," Journal of Molecular Evolution, 1997,44, 
p. 2-8. 

,, ° Elizabeth Pennisi, Science News, December 10, 1994. 

M. J. Beaton and T. Cavalier-Smith, "Eukaryotic non-coding DNA is functional: evi¬ 
dence from the differential scaling of cryptomonal genomes," Proc. R. Soc. Lond. B. 
1999,266: 2053-2059. 



[f L^-jJj£.igl L^lai j jla'll] 


TV • 


lol ^ Aw>Jl jJ> ^Jl Jl 4~*S <U*AA 4 yJ AI^P 

p>Lj J \SjS^ j^y I j-* t>l 

u ^^>Jl ^jA oJLa ut 5JbJl oLJjjdl ^jA ^■c— O jI ^ ;5tjO) ^-jl 

OUT^ UJllj Lgj'bf ^iJl 

**ry t i3Lo 0 jaj *LiI oli~>Ji ^k» ^ . Ja o 

J4*Jb 1 4l.fc.-Jt L^UJl J 

v_«^JL> ^aJLoJI jS> S 3 ol oLJj-UI o_L& c*iji { J.<>->fc<Jl J 3 

• 4X>-Sfl JA J | » : ^ 3o J lJJ^ 

t <-*>j&y> jJ>* oljjjij^/l jLipI (J'^JLjl y^A jl*j jU^i>-L 

o jQ Jil iaJL>JI J 4jth-ijUpJ IgJ oljjjlj^l c)l jljS^lfl ^*J L*Sj 
l^J iol£Jl oli~>JL 1* ol oljliil 

V {jyT {j* <>t~S l$jl J& 4jS\£)I CjUoxJI <L*Ij jJl C*i jfi> tUibt 4 jLJ 9J 
Cft\ J^I iilj^l.^JLp Jl OjLitj ^ISo NUi \Ljji 
Jij iiJjJL*Jl 3'j»gj>cJl f&ji Ajil^Jl L^rJLJ ^iJl Aj^>«Jl jlj3^\J 

Ju^2j ‘LSl£\Jl oL-wjJl £ja jJLp J& (Sj 1 >kj ^^JLJl ^ j^>JI jl <JtS 
jlji^-1 J iol£)l jji J+\ <-iJl T • ^1 

oJLa j~k j Wj <uJL>JI ^ hmRNA J j ~»^11 Sjj^Lj^ S3 


,,r ' L. L. Sandell and V. A. Zakian, "Loss of a yeast telomere: arrest, recovery, and chro¬ 
mosome loss" Cell 1993, 75 (4) 729-739. 

*'*' S. J. Ting, "A binary model of repetitive DNA sequence in Caenorhabditis elegans." 
DNA Cell Biol. 1995,14: 83-85. 

<•'» E. R. Vnndendrics, D. Johnson, R. Reinke, "Orthodenticle is required for photorecep¬ 
tor cell development in the Drosophila eye." Dev Biol 1996, 173:243-255. 

41 * M J. Kohler, S. Schafer-Preuss, D. Buttgereit, "Related enhancers in the intron of the 
betal tubulin gene of Drosophila melanogaster are essential for maternal and CNS- 
specific expression during embryogenesis." Nucleic Acids Res 1996,24:2543-2550. 



[ a j\ ^1 j 4 j jJLt' iJaf] 


T V > 


wl/iflp- ^-> JU^^fl fjJjl* {j* Ul>- ob->Jl 
oJa J5 £~+0y ti>oll]l o ja JaloJ l <1)1jiiJl ^ ^Ua«Jl oIaj-Uj a —. s^l .aJ l 
LS^ toJSlaJl 4 p«jJLp 'if j 4.. aJ g^ iil£i CjIL-j»xJI <1)1 ^y-jluJl 

^ oli DNA t£jyl I i jh ,».»Jl ^ IJL>* 4 * 4*9 *1 j^-1 

4*j Jp O^wJ jl y*> i^lj^ v. ' & . /J . 7 j oLJUjpJi 

A*al^- ( j^» { _^*«J^JlS'La ^ r ,.. t . o ^3 <*ix>-LU ( *^^*1 (1/® p-P SJtfLaJl 

DNA iSjy^ ^ Sj^uJl ^v?U*Jl <1)1 i ta _a = S’ iLlUL-j 3/if j 

|»v r ^S’jJ ^ ’/, i * y> jiS^l < JiwJ "Alu oL^jUj'' L^JLp jilaj 
O^Ji>i i lLjUJjjJI yL£J *i! l^i £_*J j-i-Jl 

y&j loL-^Jl ^ jjaJLJI (jlslia ^ y4/w CjUjIiJ cJUo k-_a = S’ A^ljjJl 
/' T) ^l J£-!Lj ^ 1 La jji j obJj jj ijij£i vr - * b 

jJLi u^JLi c~*JS (ze&ra./is/t) Jak^wJl dU-Jl JjLo ^j 

4jka\j>- t_ U aJS ^ i^JaJJ jjliJ cLL*-j£U J Ifr u* ^ Lftj^Lajj 

i£jy^\ j4a^%Jl o^i j a^jL!L« ol j: — aJ j^*- 

oLJN I ZJbJkP Ijlj^l uaL AjS/ l^iaj 1 *ui jfi'y Jl jjP .DA/14 

•°‘ n us*J' J^ b 

Jlj*Jl 4Ahpx*Jl Ao>Jl oLjI^JI 'if AjlJb 


<**'> S. Hirotsune, N. Yoshida, A. Chen, L. Garrett, F. Sugiyanra, S. Takahashi, K. Yagami, 
A, Wynshaw-Doris, A. Yoshiki, "An expressed pseudogene regulates the messenger- 
RNA stability ofits homologous coding gene." Nature 2003,423: 91-96. 

<*•'> W. Makalowski, "Not Junk After AU n Science, 23 May 2003, Vbl. 300. no. 5623, pp. 
1246-1247. 

*”* S. Fisher, E. A. Grice, M. Ryan, R. M. Vinton, L. Seneca, S. L. Bcssling, S. Andrew, 
A. S. Mccallion, "Conservation of RET Regulatory Function from Human to Zebra- 
fish Without Sequence Similarity” Science Express March 23, 2006 (Online). This 
work first appeared in the press as "Junk DNA may not be so junky after all." 



[?U -jlyjJl UIp «i>' J^ii] - t VY 

OjiuJi cyg^SHj frl^apSlI dJULj <j^J j£>j tsiLp-Vl j*JUJ ^^LaVl 

Nj (jukawJl 4*»Jl otol£)l J Jj^JU oJUtx^J lj 

j2£ Jj JaJl j±\ Jb- {jAj i Jlj-Jl t JL^J AjL»-I t\)ap\ 5-iJJjljJl 

*£ jiJL a J l 4JaiJl Ujj cI^la bJLpL^aJI c-»Lj 1531 olgjULJl yo 

l y*> L^jLU iJliA d)| <JjjJl <*lli5saj t«u>- oLolS^ L^l5 LgJ jS i j&j 

aJ U^ji ( J5j toL>Jl jl5 Jip U^.15 jl y* Ly£Jlj ^JLJI 

U^i tiSUaJ) (J^Liu-rfilj y\Sc}\ Jb Ojji <*Jj 

^UJaJl LgJjbjj UL>> J U» ol^!L>J!j 

jS’i J jL-y-^Nl jS> o*>UAaJI l^jfl y*-\j *^%-iSLj 

jj <u?Jl oL5l£ll t j-j olf>L ‘ . * Jl ajJj y5\J coL^jLliJl yo Jbyjl 

jjJi Jl>- ^l-bj ^y> L$jI |»i ?45^lv3^Jb ilJwa (wiL*r ye j£ Lgjl 

»UJ{ ii y» ^JL> ww Lii oJL&aJl olfcwwlll y>j ?aJ JL>- V j,JLp 

jt jr*-^ b| *bJ JlJIj «—«JtbJ( JU- 

-Xp-1 jj>*i J 4 ~JLlH lJu J tul»w 4>JslJ jl j*as> jl 

0|j £j$ y» Ojjk; oi iwjUwJl 4>JaU jl Jb IJbl 

» £ 

j j Aa lw * eiUS ye N-ljj l4jy>wJl Ja^ua jcllb ^ylPw J*i 
jl ( y-Ufr< a J yj w»l>*—Jl 4>0 pIjj 01 JLf- 

J-*S\ J ilyJI ^ ^ ov^l oLJl£)l CJ15ISI JlJLj 

c~ij V <cp -ol^jLlJl L yuo l^io ^1 ^1- 4 ^yJL» i_9jji? ^ 

ya -byJj tijyUwa ^LL- ya £^Ia l^Jl CjI^jLJLJI oJLft ^./aTtfo I 

^L-i l^J Oj ^-—3 tl^SwJ jb *L-j Jb»-i j»li b| i(Jjl—Jl JLtJl 

*^3 (Jjl^Jl oji <.l aa.^j 

ij* ijr^ V^l oLiliUl oi Lj «^JJi Jl 43Lc>^flj 



Tvr 


( ?4a....« *ljt jjkJi iJjl) 


Ojjkll ^jS'LwAj OLUp L g -STI£_Ji^li jl 

jl i—i—<J>*J jSfl <W*UJI 4 -JL>a^JS 

^9 4jULJ» ^jA j 

4-JjJJl j^aL ^ oJt JLuJI ( J^W< ^ylp l<U .' J Lt l I d^L>tILgJ!j A^JaiSfl 

f jM IgjSf iilSt* S**J cj^AjLXIIj ol£/Ulj ursi^^J 
^ JjL^J 4jL1» I^j aJ^M jl J13 j jf V lillS £-*j i a~*-» 

^1 0^ v -'^ ^5 <^^>-1 ill 

eJLft iajj J^^«Jl jj£j 

oXa Ja ij N A4*4^sil OlflALiJl ^jA gJjj-Sh 

4jlji aJLa oli L^t ^jJ>jlaj ^\ <u>«Jl objKJl jSl o^iaij oLgjllJl 
cJ^U>-Vl oJjJLt l$jl jL^Vl { jO*j Ja^-^j ijjlalJi jiJLl ULk> 
3 jI*JLa 4jL JaJ ^j V Ifrll 1^ji oUjl^jl lULIj (ji ct yw j- 

j^l :>15J JliJl J~~* ^Js- cA^Llia oL»- jl *LapI oli jj5J Ji 

Ij^jSJ-jUJI j£jJl jj- 9 U j£j ji J*jJa>-Vl J^-Pj 4jj-i-Jl 

* -5jlJJ ( J r <*jJl £_»j tJ?_^Ja>-Sfl jlSl Uli ^ l*i* <j^J 

JL>-JJ U^-J olj^bJ-t L »Jaj C~iL- i-fiJb- ^jJLp (Jjjjl 

j-a ^5 J»^.la>-Vl ^j*P 4 jfK --» »J ! ^JLp frjfrudil 4 . 1 . AwoJ t Ij^A>«J 1 
j ->-jj ^1p aJ? 'jjLj* jup ^JiLJl f^aJD i_oi> jJioj 

jj-a U.5X..JI 

o^jjij A>.^aP eUaiA l^ji tl^JLp iaaL-Jl e-j-^aJl ^P SJLaj 

jJlJJ L«-A ji jl jiS'i ^-~ji t4j^a.> 

jiJL, L_^" ^ l5i U^jLipI ^ ^Jb *^l Jb-I^il jJUJj jUxJl 

jjJaJ! ^jA Jb%j JUJu —Jl J-ft 



[?Lr jijijJ r i LA* Ljti /jk}\] -Y V i 

CMvVIjOfi 

pL.ApS/ 1 j pJL pj ojlioJl ^»Jpj c^L j-i>Jl ^Jlp Jl*j 

^jjJUl f-*)! j-* 4L4A La j^si <c>*S/l ^Jp L*-jJ^Jl pJiPj 

I-La ^p *L>-X>Cj 4 ~j> jjJl CjIJI OjAtjj 

|*pjJ e »^ J i>u«<il ^jlJl L j Ubdl oV^l>v«J( ( j-a J1 < 3 Jjjl 

^JLo jAsA L)l (_^Jl ii-3jjuJl < Ji» ijjJaJl 4-wJ>yUl 

I-Jujjca ^r -^aJ (1)1 ^1 £-—ij J i»j&pL£ 5 ^^lp I g—<3-* J 

iJift c~i JU^ M j ^iSjJor oli jJ> jJLJ L$x»w? aJjU^ ^1 j! 

.°* t),, 4 iJ >iJl Icp-SII JU^ ^ ^Vl 

t>^ t>Tj3y*> {Ontogeny) zyS\ jjlaJ 

(Phytogeny) iJ^Ul jj-i*j (£jJuJl Jj LL>-y> j* < j^}\ ^I53l 
<L~AjA Jl a!x>«iIj^j) (_gjjialll jaJl ^ J bCwJ (JJlJI 

fid oJUJbj- ^i, IfljJKJj £l^ jS/I Uiaj (4 jj ijJaJi 

jj-jLft A» ^J^LoSi c.— >j[ ^jiLJSll i_gj—J l aIIj s-L^-Vl ^JIp 
CjLS' jl" 4 jIi£ ^ "ij^LJl jjiaJ Jj^aj” L)i fJUJU ^Jpt j 

fU ^ General Structures 0 /Living Mechanisms "L->J! oLJ5U L«U 

The Natural ^tjjkJl <1)1 jAu j>-\ * LiS* ^j t \ A*1 *\ 

_r<w *bjl" <c\ J SL* Jtftj t ( ' * 0> f \ AIV flp ^ History of Creation 
^Juwj 145^)1—-Si ja Jil l 4jgJh>«^Jl J *Jl 

Li-51 j 6lj <*ij0 jSh oL>JJ ^jjLJI a 5yo 0 j j^> 

""> Rjfkin 1984. 

,,, *‘ Keith Stewart Thomson, "Ontogeny and Phylogeny Recapitulated," American Scien¬ 
tist, Vol. 776, May-June 1988, p. 273. 



YVO 


[ . « *1jJ ^ jjkdl tJL* *bl) 


£3j J_pxJ JS" jA bjLpj j»L>I JA-—' U j^j 40 JM frbjl ^jJLJl i j-i : ?Jl 

."oVl ^ J ^ v*J» SJUJl ^ «>■<sL>JJ t|j>Jl j»^Vl ^ 
^ j-2*JI j^iaiJ iL»l^3! < uL »j J l ^I^lJI J j>- ^1 j}\ IJift Jj 

• ^^< w> Jl O j*J\ l<X>- oi>Ul oL>J 

JJ-tf W! J*4 ij*~ * J^r® ^ s-^\ L« jLpj-- 

4~^jaJI ^jP <-LjI ilipl cLUJJ 44jj jia.T.H <L~J?yb\ 

5 j£j C-Jlj La A4 j1 o JI 4 4-^#LiJ>«j 4jjj Sjj^lflJl 

v^3! JUJbJl ^ O j\j aJ^LJI j jhj 'j#* tJL iyiJl jjJaj" 
oij JLa LfejJL# Jk5 L§~*-P>lj j! pP -JJ i'VLs^l jJLp Jl iaJliLjr jjl 
aJL>J| A. /a c \ \ ^j-Jtj j^ j-iSDl Jlj U 4 ^Jj j}& 


■ O^v cJl5 _^J 


11 6jjii" jv^L ^Jl J5 La o_^o tjas** V tfllj 

5jU L$-p> ji ^p-jj *L*-Vl *L1p j!>Uo)/l Jp 

4jj>v~- U Ijlla \^jjSj ^ 4 >lxJi j^lp Lalp \ Y" * £j£> JOjj 

jJLp *w~i5 ^ L 2 jj-^i tiyry 3 Sj£aJI cJlj Lj iULp ^y> 

^y» JLjJLaJI ( j j jj .4jtll>ia Aj>Jbl ^jLJ\ 4>blj ^L>Vl 
* JaU J&£* *i5 aj Ja> ^1) ^L^Ji jtj£d l <JjJl5" of 

oLjjJmP >l*a ^JbJl ^UU AmwJL UjLP Ip jja £r ,../?! JL9 4j1 ||Pjj 
jj^Ji o L *««a> 4^^“ A-^ljjJl c_~l£Jl Jy* 4_5 JL>«j ^J 4j^J i^jJLiJI <1) 

^ oJLfc pUj} lJ Lp j-voi Jlj La ciUi 

l y>- J*0 Ji ^./Urt-ST-ToH j! ^ ^PjJl ^jlp 4 0- L*.\l ,JUJ v-ljjjl W-^JI 


<,,1 > Honninglon Enoch, Evolution or Creation, (London: Evangelical Press, 1968), pp. 
57-58. 



JtjV < u Up i^laj 


YYt 

\Sji V * "*4 j* f ^ o A* ( Jt» d)i 4~*JUJI oIpUi^-NI 

4**U- ^ j-UJl y {Walter J. Bock ) Jjj 4->> ^iJlj 

^>-jJj~Jl ^yL>Jl yj£si\ Ujlli (jl 4-~*jJjS* 

JbJbJl 4k-jjj 4lix>- oLil p-P^Jl ^jJLp lAP^USt iJb^U-l A?-jjJ 

jJUxJ A-itSlil aJj&S/L ^UJl "<1>jlli" p—^ N AAjS^Jl ^ 

<ji < JSw ? A JL^tj 4-—Jbj tAj^JLp Jaj i$J>-J y» "(1)jits ' JxflJ 4 -JLp 
Uj^n; All y t_a^-ljjJlj jjJaJlj A-jJUJI olllj~»Jl y~>- ^JjL»j <_£jJLil 
sJUb (jji (AJLJ>Jl 4 jL>- y> of-tol ya jJL>* oU«3 AjjJ 

^JLp Cj(5 jJ L*5" jjjjjkJl l^».b <t* y> j^&Jl a^»oI>cIa] 1 
^ ^aJ ^5* tja>-ijjJij jjJaJlj iitwSfl jjy* 

e^Jwail oLljj^ci! y» a J L w Xw * ^J>*J Jx>-^j till ^~>W> lOLjJtlJl 
^t-?w3J Lu ^yS 4~<ajxJb (3 I^-JLp jjJlLj 

( j^J Jaju ^ill c3j>" c^t>ddil L> Ipjj a^JLi Lf»I 

^>«j (Ixo ^^-jUJl j^lLftJl jju (>_ -+>%i yrj^>- AjliJl 1 j-a 

L$J jj-Jj iS y^>J\ t5^Jj N V 1 ijjJLiJl il)t uNl «—?jC 

J} (J y* .y >jVl ^1 p 4jjULoJ 1 olllj~>J1 y y~Jc3 ajL1»j 

ajI^JI y LJLnJl AJJtll j^3 jl v_0jjL>sj 

jU>Jl 3JjJl Jx^rfjJl AjiiJlj jiS/l oljisj d/* 

. pLwoJl j A«-Jjjjl ^T. ; ./al ^yU-wJl 4^liJlJ tAJji 

< *•'' , Thomas Stanley Westoll. Proceedings from the British Association Meeting at Edin¬ 
burgh, August 10, 1951. 

"*** W. J. Bock, "Evolution by Orderly Law," Science. VoJ. 164, May 9, 1969, pp. 684- 
685. 



TVV 


4jT ft jjiaJI iU] 


[ >« 

aj^J oL>j—<j ^yLsJI 0^13 JwAjJ^j ^jjfyu U Lisb ^53 

*V ^ Aij^kJt aJus> j! j^pjJ ojJLJxjl LLjU^uJr 

JjLJl j-j j—-i jJLp iljj ^»l jIp-Lj Ja?iJ JljJ 

^>y>rj (_^s c-LIp JL^Ij ^UajjJI«—4>wJU 

^U«jl ^jJLp jUxj^j <jJUj j C->j ^>- ^ya-3-Jlll 

jjiaJ 5 j5j <I)|' :<0 j£j 4>**J>\j)\ 4JaJUuJI oJl^j ^>131 <u il+~ Jta» (_jJJl 

'i/j J-ftj J-£ Lgjl ^ oljU-iJl <J*J| jjiaJ i^iJl 

0 *<)rt-t 

C»JAJ 

4j‘VU* cs^ Oj-wJb (^JJ JlSjj JLJI 

SjfSvjlJl dJ l^J £-**ljJl <Jj-aJI (1)1 Cmmx^uL^ j-j 

1*5" aJU^L 4jj jialll *L>»Vl (Jl>t* AaJl>- U 

JL~> iiu J*" : JLJl Jlj-Jl ,> *_^JI iaLdJ 

JJj5 < U ~AP 04*9 ^jSrl —J jl l j5wJ jA 

te 43>J! <JUw-» *Uot 61 :Jj£ c$>5 JLp 

~iiLj-0»Vl ai>- 1 oLjimJl <c>-I 

<upI« ^[^p- \£y*' 4-^ <jr^*d ^ {j* ® 

J^xi«xL Ai^Sfl jjj l n/i,,/3> tZj> jSw |J (_^jJl jjjjjb l.ifr) 

vlLlu »— 6jj>*Zj 0>9jJi dUS ^ ^Jlp 61^ 0_^# 

^>- ^-4j j>»Jl iJLfc ^LoL ^Li ijjJaiJL ^ jjb j ji o)lj 

. on),, \AV*\ |»U ^ *\jj j 


Gavin Rylands de Beer, Embryos and Ancestors (New York: Oxford University 
Press, 1954). 

I '” ) R. Danson, "Evolution" New Scientist, 1971, No. 49. 

,M,> Jonathan Wells, lewis of Evolution: Science or Myth? Why Much of What We Teach 
about Evolution Is Wrong (Washington DC: Regnery Press, 2000). 



**Jeu jjkJl] 


tva 


OjA$\ 4jIJ b ^dU>«Jbjl 0 j£j j£j& C—Jjl 

^U-jJlj jJL.ll <Cj>- 1 l *UUJl p<w^jj ij iCjLJLJI ^uaJ 

UjS^ US' 1$^ ajL lill JUjJ ilU^SlIj 

UU>J1 ^ ^ "j*jJL»JP l^l ^Js- JSLa LpJi ^1 UJl jl ^-aAjSI 
aj^P jl>Jl iJUJlj 0 iVl c->lLJL mJI 4mLU *UbJl oj«S jJI 

jAj ij^aj ^JSL^J ^yJLsJl jUfcl l Iju IjlSUj aJUJl j 

jjjjJl o'ifU- ij—1 [^-b>-] oJLs> jl aJUsL ^>J I 

<JJ jU 3| "Uaiif "U*jJL>- oUci" IgjI ^ju jis ^yJl oUJLs 

l-U ^ jl j->Jl oUJ oUS j IgiUaj j-«jJI J>-l jA ^ 

(_5jJI- ^jJLJl Jj jJl* jt -U-j 3j*j 0** 

j *J e-lot Jj?- jSM JJ *jSI apIjIj JSU> IJU <Uip jIIjI 
• OUJJU ^jiiJl 4 jLJL >J ) 

jSUJJ jjOjJJ! Jjt ja ybj j^w Qyr j* 

Ij lJ I *—'U^l CjUJSIL ( JSU> Aj jiaj <U*jlj ^JLp jjP 

jjiaJ N ■*jill jjiaj <l)t JlS’jJl ^ <l/Vl i£jj^ 1 

:oU>Vl XJU i!)j«>w ol>»jj-^aJ Cr*J ' T V l 4J , }UJi 

4Ajj*J> Sj£«Jl t^yUJl ^JjScil jjil5 IJU ^plp ^L^js ^^JLUl'' 

jS* ^-^-l^Jl 0jjU jt j~*J |»—-L 

e^SUJl ojaj Ijbl JL>-JJ V JLUJI Jy>« ^ Uj> 

4~£J Jl aJL»Lp 

*" T ' George Gaylord Simpson. W. Beck, An Introduclion to Biology, Harcouit Brace Mid 
World, New York, 1965. p. 241. 



[ ?^3.*ljT ^1 jjLzJl ij j&j ital] 


TV<1 


/" r >*b ^ jf ^J\j c-to-lj 01 j~>- 

01 jA Jijy {jA j£-* 4 j UJ ^J^-Vl Oj-XJl ^_Jly>Jl JAJ 
<c^jLiw» jJLJl <c>-i 0l uL S ^ Lgjt j*-pj t ydl oL»y«-jJl 

( y« La jS' _ji pLap-S/1 ^jJsm SJljJ J Uj u jS 

4 aJL>*j j~a>j JLol <c5j ^3 JuJJJl iUo^LJ j*3 4jt 

4^>- jJ^jJj! ^iaj 4^»-j 0 jJ jbi<Jl j j* «iJLb 

0 j—JSC jU jLil tcjl^Lij'Vl 0 JL 4 J j^gj&Li»l ljj-~ 'll! 5i»u 

J) OjJ ^ ,__yi U£> ^ibJI jl_ J i*Sll ,JU 

.Ju j sLi y, j_,I l_J" :ysis euJ j auuji jo jL&l 

a*»L>- {j* yj* j-Lb ^j^l—Jl ^ ^g « ^ - l l {ja-p fj+J j^l 

JjLjl-5 ApL»J>- JjU Lf *\ji 4j)j nJjL <Ucal>- {jA ylo-Jjj jlj 

ajcJl* *bt 0jJlSUl ^jA Jam ^*J OJUi tcJb-J JJ^\ pLJLaJU 

4a>-^AJI oL-ljJdl \zj (JL~Jl <^j p-^JLiUJ 
0 ' fl> fY•*Yj Y **\j \‘{‘{Aj mV plj^Nl ^ O^jL^jj Ul 
vi^ji IjlSC&j 1 *' ' A \*_jL*bU 4SUy-»j ptf <—iS *" V) j *' 

<” T » Ken McNamara, "Embryos and Evolution*" New Scientist, October 16,1999. 

. Michael K. Richardson et al„ "Haeckel, Embryos, and Evolution," Science, May 15, 

1998 280:983-985. 

Michael K. Richardson, J. Hanken, M. L. Gooneratne et aL, "There is no highly 
conserved embryonic stage in the vertebrates, implications for current theories of 
evolution and development," Anatomy and Embryology, 1997,196,91-106. 
Michael K. Richardson, "Haeckel’s Embryos, Continued," Science, 1998, 281, 
1289. 

<"*> Michael K. Richardson and Gerhard Keuck, "A question of intent: when is a ‘sche¬ 
matic* illustration a fraud?" Nature 2001,410:144. 

Michael K. Richardson and Gerhard Keuck, "Haeckel’s ABC of evolution and de¬ 
velopment," Biological Reviews of the Cambridge Philosophical Society 2002, 77, 
pp. 495-528. 



^1 C J L& L jiaj j^kll] 


TA* 


(M) ^ Jl ‘ cn V* UI j i*uu; j*j >A 

. ( ' T jJbJ ijJbJl 43 yuJlj ‘ ( ' T ) jiUjjj 

iijJaj jl aX>«-o ^ \ ^ \ V ^l*J JjJbl/o Jp| 

AiA-V' jljl*j JljLs J ^iJUij 4 Ail J>- 3jS*J* jSl C-J 

aaJdw J I oUodLzJl JS" J~~J& JLajj c'^Ijl>J1 cJLL^I S^IpI ; ( J5w& 

' JUJl> Jli<Jl 

[^SsjA ol>j^j] A. l a wi ^JJl j| :o^JSsjLa J jjL 

jA f U kiUJJ ... J»l>- LiUJ Aj-U Ai^-Vl jl jAj 

L^jjUtnj Ai^-S/l ji^OJj ij/a&xi 0.3 \p^/ 5jjlia A-^ljJb 
<5* A * J jj-^JjULij jS* J JS^A ^»li jUpSIIj 

( jA J< X . *J 1 aJ^IaJJI ^p AiJ)/l pJpj ^t_ijJLlil 3Jbj^* ( j^o ^..ia.wP-l 
4 JaXs ytu Jp Ailibj>i^s LaJli jJLJ 4Xj-Vl jl 
oL*-Jl “’^L? |»a pJ j^-o jUwj 

ol^UilJl ^ ^JLJ ^LJlJl J <^Lj J t Jaii 
Jap liUS J>j3j t»JUj« jls- Jl pj>oJl J ei Jpj ji 
l »l a*.* (J a aIi> w » J | £l^l 4>. n ..<J aIaUo Jp Jk«A 

iUtf 5p^v^ JLaJ Dtf Jb-jl Jl^Jl jtf ^ US coNUJl 
<y>*" 4jl oj^Ujj jj--ajLlwj Ja^-V £>ljl Jj toUljj^Jl ^y> 

-V>- Jl V_all>J t*U.,ll Al>-I J> |JL>- eJbJLjJl A#1 ^5il O^lj AlJiM 
^1 l*;! jj-J (J£a sji) .U jL~»j U ( J U 

^jj—- j jLlij |*ht^I L»^ i«-U?-\l Jp ^Jb>- 

'"*> Wilhelm His, Die Anatomic menschlicher Gmbryonen, (Leipzig: Vogel, 1880). 

‘"’ > Ludwig Rulimeyer, "Rezenston zu Haeckel, Ernst, Naiurliche Schfipfungsgeschicli- 
le." (Berlin: 1868), Archiv fQr Anthropologie 3,301-302. 

,,, ' > Richardson and Keuck 2002. 

,,,?> Elizabeth Pennisi, "Hoeckel’s Embryos: Fraud Rediscovered," Science Vol. 277, No. 
5331, p. 1435, September 5, 1997. 



[ I *ljT jjiall! <]jl] 


YAt 

Jl 4 ~oJa 31 ipi- Jyi Jlj <Cj>-^/1 •uJIp J jblJj 

d\S oJL*Ui U olJb o j-p UJLp ^yPJUJl pJUJl J5 Cj& Ua>-! n riilli 

Cj» °y Cr* p-s^ -^j jSSf ^jl s-~>o 

• ( ' Tr> \**j Js* pM* JJ 

t4—ii C~*»jj) j-ft <u!Lft i i) SjCJ jiSl 

^jdl Aj^JaJl jvPJj jl aJLp- <_5» *Ay* j t-ij (J jJl j j j*Jl 

( yjjjh^ jl j* 4 j>jS ^jJl ^UjlJI jl£ \xyj> Ujl fi-j tLpoi 

:<^jIwi oUL-| Ijdjiil ^jij>-\ 

jI~pI ^1 <zoS jijyS l"j JaJuJI olIJ la juj” 

(_^* 07**j}j Ots" ^yl^P *ly»JL»j UIJL* ^—ii 

jiS’lj 45ilL ~js\ j*^w £jA ^jAAS ^ 

v_-l£Jl J-ail ,_y ollak^jt 4~Jp| jl tUl j^-\ *L»-Vl .Lip 
5>-j«Ji jJj o^A^Jlj cjL-I pJLiJ <u~*l jjJl 

jl ^kj^i **0*0y>j 0jiJj>j <A>y*j 42J^ jJ> LflV "Jjjy]\" y> 

('*»)■> , .t 

iSy-y 

3Lg-Jj <_^Jl Jbu 

jlalJL |^Uj bli jAA (3Uaj ^1 j UjP3 iULL- 

3Jj>^o £jj l$J 4xJ» ^ jl JL>«j oLjliaJl oli-iaJl 4l>-l j^j jA 

^|_jjl ^^Xp 4>*xL»Jl i^ijjJl <wauJl ^lp *tjj 

pLJj^lj j j-* 

< uJ ? *-L U .aJ cap j *h**u» 

‘" r ’ J. M. Oppenheimcr, "Haeckel’s variations on Darwin," Biological Metaphor and 
Cladistic Classification: An Interdisciplinary Perspective, p. 123-135. Edhed by H. 
M. Hoenigswald and L. F. Wiener (Philadelphia: University of Pennsylvania Press, 
1987). 

. Hitching 1982. 



[?!»►jljjJbl f! jjjaT.ll] 


TAX 

Oj£jj 4-iiJl Oj£j jJ^-l jfi pLj! JSLllj 

j*1j iijjJl oLjlidJl (^jJ fj*-jSflj OljjJl jaZj LO-Jj ^ 

4 j.k ^ oj&j cilL*-^/l ^jJ i^oLpjJIj 

< _ 5 ^’ 4<*^P <2JaJl ^ obj)l O^Zj Lw 

• oLjJUJI jl jjJ aJl jt i>-ljjJl 0>-l ^JlJ ^jaJL)I iaiala ^ jJL~>- 
^ 4 -^jl>Jl 4a Jil l ^^Lp oLjJJ) op ^Ji U jSz U5J 

jiVl ollij f-U^Sl iJjJl p-Lop! jaJ oLIJj ^ 4,Skull oJU 

p-LApS/I iSjj^OLsdl »—ajjLuaJJl ^jJxtuj ^SJJlj ^b +m ^Jl 

viteUin ill *LLp) ^Jl *L!Lp l*US J] 4*L>)/Ij 

amnion ^JLJl p-LIpj gelatin cover iJi^pj membrane 

allantois e-U~J!j vitellus sac ^t_4Jl chorion C5 ^~JL<JI p-UjJIj 

4->Jl u^LjKJI j<a 4 aJs» JS’ ^J>Jlj <JlJJ (placenta 4~*~JUil j 

t _^Jl JlSwSfl oJji> J£ tjaii oJ j>-j Oj-^J Sj i_jiu 

V LfiSf 5 ji>Jl Jp 4PW>1 J J5^b *4 ii £jl>- 

p^LnJl ^^pIjJI ^ JLmSIL i£j~* <S y“f iaj^iaj j~~a! of 

Lft^yJl 4 ^a*J( <-*j oLjjc^oJl ^JUj (_£.i)l jjJLail 

^vA^utajV cL^i 

<_$* jjij&Jl jjjli j aJL^oJI 4xjj ojyg-tJl 4./xaJl 

oUlj->Jl of jAj ‘"iJJ?j^Jl P-LipS/r 5 j£S 

tijiJsj j-P LgjT jf tJudlS' JSJLj j*JJ jj l$jlS jJLJ P-Lapf oL>-Vl Jj^pu 

jjp pLopV oLtj'bl jUT (_$! tAjjjialJ! aJ U j J I ^ LIaj" Lgjl JLiUjj 



yay 


( —• *\jT jjiaxll i^iaj Sjjf] 


C5* j£-* ^Uic-b/ “cjUj" jt (AaO^xI —a J~£')j aJLo 

U cJj t^-bo ^1 jJl l-U jJLil Jij iUjp>Jl ^ 

Igji j^*pjj ^ ^ A * a*jU> ^Ijlp^ *L>-S/1 pUJlp ptf 

SJjJaJI c>UI jjJl Cw .jI t jUJ^I p >- ^ UaJ?jbl 

AflJ*>Jl ^ IgJ "UaJijbr *Uapl l$JU jilaJ l» jt vli_yJl JJLli JU> 

J---* (oJjLoJI Uj Jp C.-.- J 1$^ ^14 jLj^l p—**>- t_$* t-aSUij 

U-g» Ijji u.>. w ij Aj^j-lJ! ftJSljJl jt l-X^- tjj j^iJl jb/1 JUJl 

*t£j*^*^ Aj^U*-* ,_yi 

yAf' Aj! \j£’$\j jUj^fl ^y* ^£Sl jl5 Ujjj 

I Ijjfc jZ .*J V A-^JUil <U^-bJl «ul £-aj jA ^.lajV 

j^ tAio £LU US' "aJLS Uiap" jL-J)/l p_5^ lJ 

lj> £-*j ij-UJi lS^ ^yry <1)15 JjS ajI j j*ju j ^kJl 

( ^S’ aaJ 9j aj! U>i^ IJU jl ^cJ^—jIj J] J £^*ji 

oVSU tA-iJfljV ol^oiJi oJa j[ JjiJl y ^r^Uil 

j t i jJ> ^>J| £& U^a.*. A*$\j A^jl^Jl Cj^UsaJI JaijJ 

►Uflpl 6 jJjJl lfr^O- > P ya o J~S C_jSjU?^i oJlft 

*Uaf4 ^ ( LfrU j JjS^UIj) l^jjJUj i y j&y>*}\ 

eJL^J A . ... ^J l L_Jkj>Jl y A* a.* $\ A^lawl Jjjljl ^jA>J>S\ *_jL15njj 
jyS* L^aJb AJUaUJt C^l j : .>.> tf l. l l ojJaj jjlj \j jPi iUJa/Jl 

* AA>»>a ^ pJbUuJl 1^^1531 lJUU j^Ual 

*J >*Jl jA aJj jjl A^ Aw . 1 1 ^miL ealp aJ| jULj ^JL!! i jSl* V3*li 


C«*i 


Wysong 1976. 



f! LJLf- \Jaj jjlalllJ 


YA i 


iojtdut ol jai 0-t j^SOj *ij \£j &Jl JA 

J^ai« y>j cs* ( 4 . ^A^a*J l oJ 

tL-£w oijJL>w» aSJ>% i ^bw ^yLJ J-uiflAJ 

4j^Aj js°~±J tc^JLJl ^aAj j*X* ^USfl ^W.Jl j 

i»L^iL c U L>vJl tl_^>-S/l ^ JLaJ'iM j^iaJ Lj>jP Jbil^-I 

Uj>- |»_pXj t^JLU aJLoaJIj ^ 1*^/1 ^j^ajwuJl 

Jbil>-i Jj-wj I 4 J £-Ja—jl 

t^UVl ^tia—Jl ^/Ji v!lAj a^JLJ l~J >^p 

ol>UJ U./iiJl aJ,Vi oLl^Jl iXlJ^Jl ^ l!j> Qi^ 

( j^A^xi1 jl Ajj jiajl La jiJL JLaZju t^wajwajjl 

,^Jl Ui jL*l ja Si-lsj 4 J ^il i^jL bjM ^^ jJl hJj 
L^oj-U ^ JyAfli l L iUa*)l a Jl& IiJLU- lil i *^5j o_j ja31 <uw 

. Ifr TAJ? j 4~9J&1 i£JU 5j-iLa i! j«U~j ilglaJaj j 

jlf-jiJl jlJL* ^ - ' .. ^ jj t ( j/iwi.*jl ^ JjJi ^^Lp 5j^p 

U^SJj U-^j jl>Jl *L5l jL-Jl jl j>*j (j*i/jL^JaxJl 
t^H * ji ^ A (_** t _5-* i »LgJl \Sj^ tfi '\ 

^ia-* ,_^Ip oLJ^I UJlP jjljJl j »jj SJajji AajjI Zjzfj 

. C-'LiJSj *LUl->Vl jiJJ ^>oJl jjLcJli ^jQS u^Jlv 5 

[ _ 5 ~<aA^ 2 P jljj-i 4~s ^jAA^ajJl jl jLzP^i Jb4i jl UbJ iw^ij 
*-wiPj i^-bjjJl JUjjj uUwftj jJJliJ 

..rtull jjJ 4 aj^L> » 1^1 l$iSj 

aIS^j A .. /JW .. /7P oib»j j ( ^ r --S c yaA . /awl lj j-Ui ^J 

jijJ |»^5J l$wjj Jjpj A r ,iaw.^gp 

A ^lawl l ^ jj-pUJI t_~5>jiJl IJU j^5o *y jJJi 

U^ jjl J»LjaJISw JL>CJ Jj <A«y.^iJl A~iJijjUl aJjJJI 
J3lj lgj-U ^Ul jaw JbJl J~-< ^^Ip i AIlJ 

J jL-Jl Jb» oiLi aJU>- iLf Aj iAajLJI aJLa)I <uJi>Jl i ya (- J^t aAUj 
^j-U! jaw iS jj '■(cervicalrib) Li^Jl ^JLaJl I^JLp jlkj 
Ljj (AJLaJI LJoaJI ^JLp Silp JL>-l^o *bl ^JLaJi jl {j* j*PjJI ^Ip 
i—'L.apI jT oijjt jl AjI Lgj ^_J 5J3ljJl A^JxwJl aJU jl 

•—jLapSfl_f SijjS/1 AJa«-l^j IpJbjJj j*Jj ilUJJ ^jJLalt AajIj 



TAO 


[ »ljT j i^iuJl iJ.il] 


d)| IJJ $lgjy- *L>xj jJLii! <w>UJl Lj jJI 

S=»-L>- iiLa j J* llLJa jV i^J lp ^j^uwuJl cilS" 

iydll t i OniflW H iJbJl J ‘—1 j 

(J y>-S/l yaSLai Jl y*J t^j /aw^aU w-£ yJU I 4 -—U 

£j-*aiJlj iaii A^-^U- ySL*j ijay» i^L^J L$Jl oiLiJl ^UaxJU 

JliJl j^Ap i(j»—n>tJl y* ‘toJsoJl SJlj^ oULut) 

A-JJjJI *JLsAjl SjJlw ^jAwJI 4jU^J jlp 
y-pljJJl ^ ylaJ-J ^ p-Iw j Jj*~i ‘ILL* jj $xJl 

< >-—;—s L»JLj tiiJaaJl 0 jjs 5JljJ u £\ ^pS/I iAiUaJl il5j 

1 J 9 jJcJij SiN_pl £-» 0 < J£LL# ^ ^yuwajJl 5JU1 
A > o . j a. i» . o Jl aJLoaJI 0 -^ J <wjL>- o^L^lp 

JaLjJlj 4 jJ>u*JI 4jjjJlj 4-SyLJl Ly>»jdl aJUdJIj AysAJwajJl 
jJlLj Si yCs> aJLoP J-ao ilajjSfl a-La £_■»j i^^ajwaxJl jjJl 

ejlft y£ iyx>wajJi v-ijiaj SyUaJl o' r uX»Jl aJLoaJI I^JLp 

*4y-^JLJI oLdll ^jJJI i£^Uul < _^ 1 p <disL>wtJL aJUaiJI 

Sy y»S/l wJ ia^ .JsjAi 3I *bjl jlw^H < Jlo j £ ^zaJj 

^jjJl i»LjJI aJ x >Jj< ysLij"^ y« L*pb 

JL>W ^.it>t.*.H JLp jjplll <—L-L>J J^-l yqj t^yuajwaxjl 

jJ-Hill J-*j>JI tiijjbj t^LaVi y*»j *Ujwj \*-J>j ( j-2-»waaJl 

^UJl -LlJj"i/l L>*-Lj -OtiLiaJlj ikfjVl aaJsj J-Ai) p_pjj 

e-lljl 4-^s>L>- y- (Jlkj aJ c y/L»...igwJI O^LajJ 

^^JU- JlP ^^ajwuil ^ JaJwa j _^jj ti»yilJi 

iia^aJl iJLft ^ Jukp^Zj ( j < Ajwaail yS^J t^ya>»JLjl 
a_La p-P-VJ Lflj! i|»uS/l y>L JL?-jJl (_5jjjl J-^aiuJl 

L^ajI p-PJU ttUJLj A«iaP oJLpli ^yuwajJLj aIj.j^ cjl 

SijjVlj SbgUH frUc#Vl SJLpli ^.pJj tiUi Jjjj iciVjJl SUi 
■ Jlj frllap l$J j£S (J ^LopS/Ij 


tllLtjV \j jlS^ j}" ;ji— » t)l <^>«J liaj 

w»^Lu2aJI oJL* oJlS t Al^a a <sJa?“ UjJb jjl>- JJ jlS” 0} 

AlajjVtj 


pj 0 } t^liaaJlf a L/jC a Oj£j <ji v-~>cj jl LLaiJI 





TA1 


JUaxJl -^-*.7 ^J lLUJLj i^lij-iJl ^4 a aIwj* 0j5vl—3 c-^y-i 

Uj^<w» ^j ciUj 4 Jajw ,j^j *5j^ *y kJ* 

JU- ^1- 1 aJLsp JliJl J~- ^ *4iiw»j 

J*J tjj ^jJl i?LjJL — <uii^i I 4>vi e-UijJ 

c^Ua^j tl^uJgj c/}LajJl oJL& (J*y jjli tta y~y yut~ajd\ 
^<lLj l ^UJI <wJL>Jl y aJuoiJI i^-»Jl>- *%%y *wi^waJL ^ jJi}\ 
oL^LdibH <-a*-J> y p-^jjJ ya*-*j6\ SJljJ c-«j ^AJI ^J>y}\ 
t j/f«.Y7wll ljl£ u|j ^..>LT aJLlS (jt£ AjSfj-iJl 

Jpc 4j SJLazJl AlajjS/l_> oOLidli tUa-kjV 1^-aP J-»A3A 
UjLp j*S\ (Jc-LnJj (jl Lfll p - 6jJj~o}\j U 4 I 

*I»-PJj ^yLlijbf y Jz* S j^ialJl J^>* y 4 —^ ^^AJwajJl t)j!> 
j-«Vl C..Tj j£ jAJl j^wulI 4 , 0 Jtf* 0(jl 

JbjjJl Ji* ^"S/l 4JJJoLi jA\ l^Jta c»lv j 

? ( J-u?LLjlj O^Lixllj aJjjjS/Ij oJlftJlj v_—ajJlj 

ijAt+A *.Jl J *AA «J l (jl (^jS^b/l A o H yj 

o*liJJ J^xxtJl IAa 5j jjA ^.o.-Jj olJ&»jU Jjli p-laPj 

jj -SiVjil * A a & frU?f T, 0 ^jJ} T ^ J-^aJ ^-■-•‘ (jl 
^ iL^i» ojli 0 1 Jllaljl ObL JAlaJl O^w U^i cJ.U. 1 S £_vi>jJl 
jJl ^ a CjMyZj Ol^i \L> J onZ~* jl i^^aJl j^oJl UL& 

■Zs^h 

( jl> AJbllla 4iJb iJl^J (...^jlll jJU^ ^ 

(_£yt SaV jJl *Uj1 4y* J> j 1^1 SUvjli 4 JJ$‘~> V aJJ 

v!^jJl>J |»-ftlj "Vjl ^-1 jJl 4 jJLJUiII 4...W.J? jj| 

4^w I j~^ 4j jJxJl 49bJ^II ^A.a'.T *y ,g4AndAli A-jSl oJA 
IJl^J toJi^Jl |>UaPj dx^fljJl ( J^<aAoJl aS y>- 

t£ j^l (Vjl (j-1 jJl) Aj^jJaJl 4 .. j w ? jJl (jc-- r J l 

.5aV^J l 5U5 ^ J-L-bU Vjl JAUI ^Ij ^ ^Jl 

^ j/a w^ g fcU ^ J^JtJl -Ic-L-j U 

^ < »4j3L SaN jJl »bjl bfjl jjjJl 5 aV^JI <JL a 

Oj5sj jli ojIjJVi IJLa 4aJmJI oAa Jb ii |A ujj t^jJLiJl 
Ua ^ K—ojujy (j^l ^ 



TAV 


»ljT J* 


Ja^-Sl Jiw (_$JJI d)i Jjil isLi^/L J-P 

( j!La ^j| s-liSf JfllalJ £Jy^-j ojJa>- «-^LipU<a^ y i-.« w ,nw» 

LmJmi la yAj fljbulj c-»UapS/U j\j-jAj jy-£Jl 

y Lly j e ——jj iS oUapS/Ij Jiiajl y 

( j r £ 2 JW 2 jJl ±Juaj j^j biUJD tl^J U i’L 4 jL>- j^lp yj^j i_AjU? y)l 
^PJ 4-jLt»jV i<JaP jf ("oJjlj" i<JaP 4 jL i_ijUp>jJl jJLoJl 
(j^i (bLUJL3 As^jj i J ytjJt J.5.«.U a j£* ^llIJL*xi AjjJ yx? 

iy>*» oUIpoNI viJUb (3xlU yJl ii/yiJt>J1 

4jjy»Jl 1y»S/lj jJlj i-xlji OjJU 

. <m) yJk* i^UJI ISwlSLJIj 

AjJjjJl SJjijJlj SjyJ l)^ 4 "” < k l*xSLP’Vl yi« . i ol p-Pj JiuJljj 

jJUMJ <U**»y«^J| aJLxJlj 4-Jji jUhJI oJLiJlj AjyyU-aJl SJLaJI jlj 
^-JLkjN oL-S” Jj" Lgj! t _5^P *•—J-5 “ Ji*Jl yjj-xSj ^-»«. > Jl 

^jjJ JL*j pJj 4(3^^^; O^f l OjajjJaJl yJLj y 

0yP.il La-a ^JLrS (4yJ?jN ^LxSLpt LgjL ^^JjUIp^I OyJyijJ 

oJLgJ Lj >yUJl n 5yJaj^J| ,, j "oJLSUJl i*jJ \&'j "iJU-iji _yp" ix-JaJl y- 

4joJL>Jl gU LJ y 10 UIjl jJL-Jl y OL5yJl 

Ll^kJJ lyjtfl ij. I g 1 ^iyL>c-a *l*SLp\f1 JS' ijl 

^-pluJl Jy jJ>Uxdl olla y OUjix^Jl y oUi^ *— fl . r A > jl 

t4P yU Jl *JaJLilj f-L^pVl e-LA 

iyLio^ ipI yJl 4jj>jjJl 5 JjI jU UJLab ^1 ^ y6 j! 

IJLa (Jy>- oJbJL>mJI <oljLjLlS"'b/l Ja>-^jJ t^JjyU C«3yl 

Ajjjj 5^1^ i^jjJl oJLSljJl y oij^-yaJl ^JLxJl ( y 4 ^mxI^] 1 L^>«Jl Jyij 


Arslan Mayda, "ije yaramaz zannedilcn kuyruk sokumu." Sizinli, 1997, No. 227, 
Izmir. 



[?L>jJjjJbl O^laj 


T AA 


oJLiljJl a3I31 jl*u .LgJL>-iJU aSj>* ^Lp apL-J *V*^/I ^y aJsU*^ 

jQ»^*«j 4 jL^?'VI JbjjJ ^jA { jA2jjaS\ ^Iaj AOjjJl 

iojjdl SJJljJU AAJUsJl S^Jl otiU^M cJ^jj i ( ' TV> %U*Nl 

^J^P ilP I4 £»wJ1 { _ r JU ^1 

OjjJ t^jJLuJl yi t-btaVl Lj^Jl Jj yj 0 U. . A 0 . H 

m *1 

jjb ^y >jaj ^jlJI oIU^m-j y^L^Jl jaJI olLa ^^Ip Ooyl 

1 yajL<Jl jli» j~*j j j}jti\ jUp j^»j ylb j ~.Jl O-S’ jjj j^yU*j-Jl 

; 

L>~» g I 4 jJJ Jjl SJUl^Jl C.lljl ji _,J| fr'J^A ^9 /.A i d ; ...i (1)1 

y» Ja~jt 11 4Py 4jJ>jJl)l p^JJjlj oJb jl y oJJj 

/’^JOi/Yo 

jJ^-Jl jjJ C)1 A^iJbvJl <upU^J1 oLlaJI <J^>* jy L^2 j 1 ^ • ^>"' 
t^yPluJl jL^vAJ 1 jl>- jljLjLuJ (jlj)'iii p (a-ajS/1 oJj! jJl) 
apIjuJI y Uil toiUu UL-^-l iajii jl>wj N L»j&j 

yll*^*Jl y-£>0jA y jl Liil ia?-jJ aUU^» AAj jbj i ( ' * 

jt-J y <L>y^ (jJbJl jjj C-Jujl yjJl yrUwVl uyA j 

4yll)l Ol^U^JUl 4 SjJL>J| oL-ljjJl O j$&\ U5 i ( >r ^La^Ljj 

(1)1 Uj ty-LJl jl$j*JJ Aj-w-ywdl oJJJl l^Pxi^ 4 _yJl t( T-lymphocytcs) 

J 

Ajjjj.^W 4>-LJl y» jljytj ^J-w® ^yUj j y«JijJ^Ljl 

jUT U^Jj ^Jl apLJIj ^yjl ^..Ja.'..T y Vjj* U^J jl »X>-j t* j*JaX J 


,, ’* > Jerry Bergman and George Howe, Vestigial Organs are Fully Functional (Terre Hau¬ 
te: Creation Research Society Books, 1990). 

«*’** ibid. 

S. Maeda and G. Mogi. "Functional Morphology of Tonsillar Crypts in Recurrent 
Tonsillitis," Acta Ototaryngo (Stockh) Suppl, 1984,416:7-19. 

Bergman and Howe 1990. 



[ ? 4,a »tpi jjlaJi iijti AJil] 


TA* 


j l5^ yji- i jh * jj ^^pL^JI jL^>Jl (^tp 

i(_£jXJLil CjLJI ( Ji>» {£j>^ ^ ia . * it ^ SjiJ 10 UIij*>iJl ^jd 

.^.■«, » JI 4>wsJ A^A^l?J^Jl ujL5^lll oJLft 4.»o.ftt jj*i i^JJi J5 J 

$< 3 £cS\ ^ C^U >ii jSuj 

JJAaIj plpil Jjialil ^1 p ^JJjS <L>- j l/Lo J l j>-S'i i y a j 

4ajLi 3I 5 J5 w J l cjI^jLlJI ^ja ^1 ^j| hjJu^j j| tolgjLlzlI j~ —io 

jL^Jl ^y <_ijlpjU jril ajULiJI :4A = JaJl ^y Iji>> 

oLjUiJl y> ^aJI ^ j-j ajLJ^Ij * {ichthyosaur) j 

yj <_s® SJW-xil jiSll '- r ~£j 4jL1iJIj oL—ljj 

^3 il*Xa^ SJjJLi oLgjLtlil aJl& J£ jt j*-Pjj toLjJLill ^9 

0* ^ jrrf a* 

jj UoJ5UJ! 0j£> tJ*IS" ^l_uJi ^jJLp cli> 

pJ 1«AJfc ll*jj lj^J jUJl JSlUl oIa>3 

u-j jUxlil clii^Us} <w>yjjl «JLa ^ Qjdl ^ 
j j£j JS ^/Jl y}\ jl 0^1 { jA ^t-..*s>\ viiJi ^)l 4iLu?^/lj 

^1 ^jt ^ UloJ Aa1^*» oL> A ^3... ^l JJ jt ,j£-+i j$Ja*Jl ^3 

^jljJli ijJl v_l^laj iiJJJJ iAjdb>t>a 

ja ( Jl>» ^>UjJl 1 a—J jJl oUUaJI jt ^^IaaJI 

<Ui * -J j> «Jl v^LJUaJI jt 0%»jt Jij ilJ j>- Axilla jt<C>-Sfl jmj 
A>j! {jA I *j£S A^jLlla o-L^gp] tgiP ^JCJ 

^ CS^S £ J 

jJLJ «u>Jl c-jLjISvJI u>ivj aJoJ>- oli^t>-l Uiut i3La 



[?L>-Jui 4 _«Jlp 4j ^aj jjialJl] 


T \ * 

JiUlJl »±jJbO jl j£*J V V-—JI Ijlfj jl 4 jIj 5 oli Ifll 

pj U J5oU oliLtiSI ^pJUj (.{molecular homology) 

! 4_JLj JjxJ! L>-j-Jl pjtp JpUI j^9 

U>Jl 4ola>Sfl la—ji jl UjJajJI L>-ji^~ll ji-Ip ^ji>i 

s*-,_>• ^ ... La jS- ijji Lg-v^-p-o JUUjl SJbJLi oUSjj Lgj-U 

f U* i\ ji Jsd\ jSU, V iJJ ^ublt Ufcwi; 

JL>-_JJ V US' 1 y~\ ^Uai (^Sl A-_JL jf "^Ijb" 4 j! 

iJbU L^UJI J—j—J Up y>u SjLil 

^JLp jU jt jjUL IjJl^ ^jJJI l u ^jbM ■ 5 *^**^ 

olS t4j^*»«Jl » U ^II jj» SjjhjiJI 4«p^pJl 

oLiiSI JjuilL Jb j\S j|j jJS p_gJl»^i/ UU> 

J-U—' -A»-i 1 j5sj ^*Ji 4 jy Jia L>-_^j-JI ^ l*U 

<>LU illl* Oj£j V L»JLpj (_j1p 

Ig-^iAj iaii>w» Uy - ^l l oUUjJI j^So oUSjZlI 

^ oUS"jdJ caLLWI Jj.:.~ 7 ji ^£3 

. ( ' r ' ) igjLiJl pUpNi oU^ 

oUlSCJl JbJbJl ^ j^-bU ^Ia-uJI ApUiJI UfJl UubM y*j 

oUtj*»cJl (jJjJ oL-5 y J?^5>iUJ! AoxJl 

C^U^Ij oIjjLaaJI jt AL^ili aJLp j {jAJ 

aIs^ -U >-y V j-UJi J AjjUaJI olll <• jL>Jlj J?j-U>-Sll Ju 

'i/ <iiiS ^1 p Sj!Ap tJbJLiJI Us^U>-'yb a->- Lgj| tA^jjiai 

4*-jJu Ji 3e> j.la>-^/l ^j-pij j-iJl ^j~pI A-> t J ^j-pi aJ y j^jIS Jj*-^p 
lp>-g.La JLx~j JLa j b/ IS jiJ U UJL. jj^J jjjjjJalJl 

U-gA^gj jlj’H ■ ciiiJU i*U?~jJ^Jl AO-Ul ^ (J^-U J^b/I ^jp 

c-UipI jl AjjjJazJl a^J>jo}\ jJjja <^ji 4 AjjjUJI 


|, '* > Denton 1985. 



TS \ 


[ —» t \jT j^kJl AjJit <JilJ 


S J&\Ha jJj <(i3tUU J j«a UI j igjUjU) iLUle C~ wJ ^j-P 
jU<t;i i£ji iSj>-\ 5jUu Kc5jj^ 'r’jte *j*rj p*j a^jUU#) 
•iiji J tijijJiLla Olj-UtP ^j-yPj Ajj-lJl <1)1 jjJaJ! 

^Ila i j£j» y^Sji ^P 0jLp l^La JS" l S^Ll* Igj Jj-f*l j^l *UapS/li 
^ j~S J>- ^P-Sl <U«ij <1)1 p-PjJ £ *^A*lJlj p~*~Jo 

Uijj t(5^>-Vl ^ oXio c-iibiJ U-^» J5 ^ AjSLiJli t"l^VSJl a.:2>” 
£-p j[ "UJtUJl u yjf i?jJa>-Sl ^s> ^ t-yJti\ J.a: a UJ? ap-I y 

<1)^5\j ^UDJJ iollj-Ui! UloJ Ll5U» IfcUjI 4>-l y <Jgyjdl 

O-p ^ ’’l^isai oU’ 1 ^ AiUdi jt *U:>I ULj 0 2kuJl ^ ^ 
jj-P CJlS - j| i4-Jl jJLp SjaU Axi i^jJLp- JS CjLjJiil ^S'j kI 
(1)1 i jjjjjjalli Jji US^ 4 JjLa<J1j C-jljLj JLj Jp 

tJa ^ lL AJ-»Jl aUJjj cAjiJ Ji CjLjUaJI { yS' <jyJvJ 

oi V_->«J W-JUJI (_ylpj tUUJ oljikJl yJii J*>U- ^1 

US’ £y ^ b jOZja ^aJI 4^ ~J> ya jj£j <1)1 Jjj-I {j* Ail *yJ\ 

■ oj~o^> <^il^ik kL*jJ&- i—J jlk^Jl yfl 0 j£‘“> c^JjwijL ^Jl jP 
Jljj-Jl Aib-1 ^ i<1)1 cSjiJ^U dlilj3 

(_^ y* *y>- -l^^P lijU 

a-U <Jjbw« 0} toLUajUllj oLjUiJl J jU«jl ^ JUJ1 

oJp LgjiJL>«J ^5 1 ^SvJ Ui ^S'yO yi) y2> oJL>-Ij 0 jA t- i^Vi 

Ui J t ^' TT ) JjJj ^ J ALJL>J| <U~£ j$\ 4j ^ la ill Uk ol jA 

s^jS>u UUi aJULw 4«jI yZj*- <1)1 yiPjliilj Ajjj^klJl jialJl jj 

. ipjJwa A-P- olpj-Q->«-« ^i AaIzp^a olijl j j£z *j Jjllala 


t ’" > Frank B. Salisbury, "Natural Selection and the Complexity of the Gene,’ 1 Nature, 
1969, 224: 342. 





Y *IT 

4 ~ O y t . oJ l OUjjdl ^Lo J . a '^U 5j-L>Jl (_£^>-Sll 4liLaVl < j J*J 

oUlJLlUJl j jl<jl il t5*j1 l^>«Jl 

^.■■■ , > ~ ^y* Ig g^.t.7 yllii LgJ (ol y^\) XJt>-j^\ jJUJI 

t^jJLSt Ua iJbJbiiJL ^yi <1)1 Oju j)ar.ll tL>Vl c-LaJLp 

0*^a(Cj> OIjjjJsj JU/J1 

j ojli 4 j1 ^1p OLqj^jII <L»L»j 

o jUJl) ( Gondwanaland) iwJLail X^/ U! jJCj>- lj\i ^ LgJ \j»- 

Ul<wJaillj Libjil ^yll LgJl 'jj? jza J ^JaxJl 

Jui j <4-jI jSfJil ^u^-JuJl oLjXJ! ( j<j 4 JU 9 JI c>*k2Jl l5Cj jJ\j 

<~~Sj <L)f u-^lsi iilu> j£j cJ ^\ lJu> 

J U JJl <woXl Uj^Sj (J jL»,.,:ll wXiil ^Ja^Jl ( J5\- r g3l 

4-i-*X <>■ jJ ^j—SvX j^sPjJl 4 aj>«^>- <1)1 jliJJ llaJ ‘cS^r^ 

£-°J Osi <■*Jjc*i V 01 K J>- Jj-a 

Jj\/I ^iJU iUl*j ^jZa Jh£«* cs^i oLo^j U^i IJLfe 

«w-jjJ!) tJjLj!jPiJl 4dJ? (^yLo^jJl «wXUl) 

.oL^J U il 4 aJ g (JUJJl 

•—3jL3*j Lk—ill c-JjJl jjjj JaxJI 4jLxJI ^JJUj 4JjL»*»j 

y?u I jJ jialJU vi*jJb- C^^Jd <Jt*-£Jl 

IaJ* liljiX j*® Lo.g ,tx» f’lii j«p^Jl ^j l JL tl l J^U) 

J J . /?a ,a 4 y»yXftiij olv_^lSXl Jj^“j ji <5 ^A>bJI ^jSvJ ji J 

jjjjjJad! Jteua* iJLgJ oXJLi obXj Ul«J 

^J[ <ul.» l , T ,j j^aJaP ^iJ! <C«*IIjJwI cJLa (j! p-Ip^N 

(4Ail>k4 oLLkP J^>* jj-a ^J-sAdi-a ^JSCJLj 0>jjjaJ Ji tJLaj JL>- 



*\j ft Jjia: J1 hjeu ^ ibt] 


T^r -( ru.,.. 

JLSUl _^>-Nl ^^Lcol £-* ^jUjLw* AJli Jb- ^ j~j£}\ Uub 

IAa 4-SLgjJl 14 JIj_^tl jS> ii jjLa 4 oJL^ {jA (OI^jLLJI ojjb 

»—>l?jJl jl LfJ Oj&Ju oJj-b- i^aS wilLJl ^ill 

t_5jjis <l>w) AfljLl l b j_£^3 J JL4 iUjI y**Jl_y 4~twJLaJl 

igjLl^a oL5“y" lA>* 1 _ 5 JLp- £y (_$jJ j^laJ y*J t f, igjLlla iJw 

oUlyj>Jl {jA "^1 jjVl" ftj> t-yj* ^j fclljjj t'yi^/l £yU iijLia 
o liudj 0 'j& L.“.<Jl Culjlj->«JI lg-3 ^ylJi yltj <U<wJL»Jl 
OjaS-Jj (_£jylaJl is-ky* Ot c)i t^JjLw ilSj 

^ (convergent evolution) jjkJf aJLp jJJa^ U j*}* U-iyJ 

^jp, Lfr^aj L»L*J ^Ijc—<J1 CjIyjJaJi ( j—flj Jb ' - ( _ # Aj La ^jPJb yAj 

0?* u^y 3 <5^L^a-oJtj j-fc ^Lol ^Jj dol J3 ^jJuu 

IjjJaJ JS L o-g ^ La_gjl t ( yl a il»^ d 

JjU tia wa . l L) ol^Jl i j~A> ^ cJjb- ^1 i^iLiwJl olyiixJl ^-jaJ 

jUji iy-^l ^-L*j V ^ 

JttwttStj ^\5jSfl j«A) Ol^yj^La 3jJl jj^a jj pLaJL 

."ULj J-UJl ^ 

oLjLaa]| oi Ajj^kzJl iw^yJl ‘W^oJl y Ij-aJI 

LLftUo ISl 4 JLa>« 5I ^3 tOx^b-I AjjJ l^Jb^L? oyUaJl wjbjLiS^LJlj oyUaJl 
y^LUJl ^Lb- (jri AjLiJi ^JaJl JCS- jj-iaJl ^ ^QaPj 

cAr^" uh~rj Lf^Hs"* *j*rji j'*yllaJl qU>-j 

UUJ 4jlll>va jyittJlj eyliail W^l^JbiJl 4>tb-l 0^3 IJLa j tyjj'i/l 
o*Xa OjijjJaJl i ^lla j viiJJJ tjl^Jaii ^ L«^5l^w*l IJLaj 
^L>xj| ^ja ^^JbJ l^iaJ *" t J5L« k jr r ( j-~Jj '"^JiLizJI” i>»JL>-Sfl 



jijjJjl ^1 *j jiaj jjiaJl] 


T<U 

j . * 

IJu>- oL-S^zJl oJLa o j£j O' IS) ^JjSaj <-aS iLk^w Jouljj 

4 &yZj* O’LjIS' 4iftJu 4 -JLa-Aj l 4>vJ^Sll ^Jl 

jl^Jajl & Lgj^Lo jJaJ ^Jl) 4 jjIaaJ| jjJaJI j (_gjUi^Jl 

( J5s~a <0 jj-J ^IjJUI ol jZM Ijjp^ ^ oLiJ jS ((_$'j-iJI 
j£~A Ifi objUiJl ^ 

jJUJI 0) .JIJJl J c Uujl J ^?J\ Jio o^UJl J 
^liuJl ^ oljJaJl aJl^p j ~~~il c^S^Jl a^S *1 ^Jl (_$JlJI 

^1 ^L>«j Ia5j iol a pLi ^jiil ohjl£U UJ 4>O^S/l 
^JJI <0^/1 ^yll ^iz>u co jNb *b-J oljJaJl 4—»JL& 4-*lji j 43jA«Jl 

— (jJbtviiL jj«lall ..J t -\^Jl 

oi jJj-AJIj i^ j g. Ua < > . l l <uJLp j 4jjJ lib t^3jJU^a 4-i-l>*Jl o UiJ lj 

j^UJl JjLJ! JlUJlS" iO-> jJl>JI Jjibu> jjji- lilL^ap-j Cj^>- ^jJb 

^j^/l o~^ Ij^aJ aiJb^a oljlS ^ 3jJl {j£h* frliaJL 

< 4-jLa>-^l 43.1 ./al l o-La cIjjJjs- y O^ ciAJS v_jui»l to y 

~ 0^UJI oL5lS3l ^ J£ ‘AiJb^JI Ol>Jl £|lyi IS) 

olLJliJl J OjjUaJl o^jUail £oLa*jJlj o^ jUaJl i_h>-l j£\j i_->Ljj! 

v-*>BJ 4-^sl>■ 4A»^kj ^JUJj —La^-Pj j a^jUaJl 

jjJUadj aLUJI jj- iobuJl ^ISjSM c-UapJ JluJl ys 3 jS\ 

4-51 yuJl ol y&\j ^ycJaJl *3>UI ^tJI allLa 

• OljJaJl 4-JU-P ^ itj^rJUJl olpjJjJl oJLa Jla jjJaj 



(>» 

SjLliwoJf ijejt) 




45JL<flJl ^Lp iLoJLpI ^--*jJl i^_.>,.»)! oj 

5jiU oIa~JU ^jA IgjLij —*^>jS 4jjj UL^-I UjLipIj— tw^L-^Vlj 

^yJ-l^Jo jjiflJl tjije < jP 42 >iJ| oLjlSUl JJ^P 5 J^3 Oj 

"ojjJaj" oL^Jl tl)f U-u? j? ji ,j&j liajw iobJl AjLJuUI 
oLjLSsJU AJl ja »1) j& of j)i\ AJi—*-oJl i-j jJff 

is j*j> j3l>- ^ y?j jj-a Jb V aJI>JI oJLfe ^sj iI^JLp t-loJL <u>JI 
AjjjjJx .Jl J^L^JL J>jj^dl ( J~J\ j»UaJl jj5l<Oj a j-XSj 

Oj Ja\\ J-Piif j?y iy* -^>JJlj ^ .. o . ^J lj *LJlj Ji-°~ 
.|>UbJl ^ ijPj)i\ j^Ip obSlSUl £l^f £^oj>«J 

OJi>jl aL>Jl jlj -ioAS AjoL* oli^3 oLj>J! <jJL^ 0 j£j Oj 

^y>Tj ^ j-U—J — AS^UjAq H (3iji? ^jP olij5i<Ji a jL& OJb^Jl 0-—5>- — I^wAj 

lui i;>Ji oLslSJl jJIp jLipVI ^ JU-L of **j> V ^~5 ^y>\ ji>\ 

*>l5w aij— axjl oLbj^Jl l*-- t ‘f of (J^-f ^aJ U ^L o<Jj 

olb jLCj 'V ^llw»Jlj lAoj^loJt aJL**-oJ1 >*-2jJ& j*3* Cj* -b *)} 

u ^lll <S j^Jt 4~>Jl oLj153L J LCj ^Jj 1—.>»j 4la..«.Jl Ajj+Jzk .Jl 

^3 olflj^li J—oJJ^J CJ* Aa L IaoJ ) o jJjUI^ ASjAoJI jPllxa 

SL>Jl JLs pIaJI oluisui aJLa !>3j tiwJl^>Jl «j>- 

Ifc® OJJboJ (3 r —ia y&>*j {j* jb *bf 



jihj j jiadl] 


r<u 


iijJaJl oJL^ lw -43Jb ^MioLf^ll <uL*Jl «—5 J 

JL*JL L>Jl cbiliOJ ^3 ^Jl- ylull eij>!I J* l*i j>j£ ^\ 

J a5jJIj iJL a Lgj IjLi iaJJL jj£)l Lxj ^jj>-j — L^j 

JiJl Jl ^l) UJkW J* jUiJNl x* 31i*J JS 

J ( J5 JJJUJ) 4al.Ua 3ji Jp jl (5jij-5 IfcJbiJj Jlji^ij 

. 4aJL>J! oJLa ^JLioJ jl (jj£)l J Ol£* iJS Jj 0-3 j 


i4ttb OltJ^fl oijSo jjJLaj V j jj JbJUJ l jl ^Pjj 

4Ja?J (Jj! jjJUJl a-JUp 4jIjl 31 ji Ijo>- U^-*j 

pJalJl Oj£Jl oLu I jj^ej 01 ^.frJLp u*-~i 4>J J 4 j^£ll *j?rj 

4-Sl j 2 ~p <u^b yLjj cjLL^p- y OjJb>«j oJl5 ^UaJ ^ja 3JIp 4>-jJb 
OjLjL^JI 1 g ‘ j oAjLf 4 jjjUtII 4-JL^P 0*JJL>- J-3 4j 


•pjoU^I 


4->J| 


J ia^jJ jj^Jl jjJaJl S_^fi ojJ?j 35 ‘Ap Jlb» 

1—51 ^IpVl 4 j 1 Jb UjS3J Ot o J*Aj (JJ-Jajlj .4-£JLdl frljJjdJl JL^> 

J! Jj>. j' jJLaJI ^jA (30JJ! IwLaj jJJl 

j^La^d ^ XiL>- 0^£ll jL Oj^ji jjjJil v j-JiLjl ^j£]j 

«\Uasjj -j»^jLJtL55 ^ 3—-I—-! Jlj^Jlj JL»Jb 

c-jJlj PjJLJl ijblJL>~i £ —+*. -> - c)^5 i4jL(P ji 3j]jb 0 Jnj jJ 01 
o^Jr^i (_s^^ 4a^pj*Jl t5j-3JLj JlalJ ( J£JL> oJ jjkiJlj 

{y>j ^L—'SlIj 3 : «..lall iSy&\ ciUi ^ Uj i4~J6 0L^t 
43 jXA 4 J J^jjl jiUJl Jl 43*-b>- Jb>-jj ^ t^jjL—Jl |jj UJaj 
pJUl 4jlJb o j£j JjJLoj V 4j«?*Jl ^jJbJUJl 0^5 IjJ ^5lU j ojj 

.oi^; jl ^Ul 



[ OjLiwd! ^jSfl j 




4jj\ed\j 4*£Ldl p-Lj-iJl oN l>*>» ^ ^jlazJI ^Ui-Jl ^ 

4j jiai jJU t 0^£JLJ 4^>«J *J^~J c5^i JZ~t 4 y »^3lj 

AxJL» ll al ijJU ^yj-soJl y>*A 31 oUL^P j —Oil If *yC pJj L^- pJajJl 
(S^Ldlj jIJ^U 

jA tgj^ajJl jjkJl ^^Lp p-pLifcl j-uai Jl jjjoLJl Ja*j>\ lj£*j 
^y» 3 JUjJL jLcJ jISoL jlJ)/l lAi-rfJl o^LJl aLiJ oLS” ^Lp 

.< u~»J l SiUl ^a otsjJLp-c-tJl otjL> IfJ^U- 

jtjJLaJ ^1 0jJaJl ^ <u^LaJl f-LJ-*Jl JU^> ^ |»JaJI -If* JLSJ 

^yllJlj t'^JL-Jl (d)j£Ll c j~ , ''^‘^ 

id)j£U ajIju Jb ^-jj oj53l ^j t o^^Jl ^L%*Jl 05 jaj 

ij^jLOj Oj^Jlj ^^Lp O^ 1 "^ o ^3 (JmIsj 4JL5II4 ^ 

0* C.- 0 I y Sj^ill o-Lfl» d)t; cJjaJU 4>-U- j iljJbtj ljJl>- jj^o d)I 

.^jJbJLJIj ^-oLJJ oIjlcxiJI 

oLbj-lP "^JajJl jU^iiMI" 4 j jioj CjLIJU 5jaj (J^>-1 4^>-lj {j* 

5jJL>i^Jl j£>j Oolijr yi j-j 0ij-*j 0laZ_ j Ujip (^jJLaJI (1)jJaJI 

(J^b*- (j^ 8 y»lkJl fti* 0 J-Z> {j£a> jAULo ya J^Q\ jz~~£ 

jUJbji j J 1^53lj 0jj^- ^ ^J5 ^15 t^llJLbV AjjiaJ 

(1)! jjjjJbj oLllS'l Jl*JJ ^ ^ 0 mJL«J| O^il £}y*j jjjJalj 

. Georges Lemaitre, "Un univers homogenc de masse constame et de rayon croissant, 

rendant compte de la vitesse radiale des nebuleuses extragalactiques," Annales de la 
Society scientifique de Bruxelles 1927,47:49-59. 

'"•' Alexander Friedman, "Ober die KrOmmung des Raumes," Zeitschrift fBr Physik 
1922,10:377-86. 





r • • 


jij^iJ jp| ~^j ^««^jp 11 -^»« jtcj CJIS' UgJi 
jy^b} jJjT J~. Jl (^iUJl pJbJl lw c ( ' r0) 4JS»Ua» J Nj-i jiS"! 

4jIjI UUj ^ : la»li jboZj^ft 4jjiaj (H 11~ \ AAT) 

|JU1] jl e J>l lJUj (CJU 4 >*>- V.MMJ 4jiUJ}fl 4iljLd2ft»j 

Oj —9 AjiJbJl iji «< ,ri >" 3 UJbfl Ao-Ul {jA 0 ilJb 


^JLl!) ^ jjJL^Jl jJLuxa ^JajJl jbutjNl Aj jiaj 

JjA Juji obli&l ^^JlP aIiA’JI oJLa oSjjj j>*lH ( J^-b 4j>-bo| ^JLr 
JjS/ l^P uLt£ )l LaJUP pJajJl jUtiiN) Aj Jaj l _yU ^y> js\ ^Jlll 
ajj jjJl oL_>JI jjliu ^4j iL jJI j aJl£JL» ^JLp bU^pl £y> 


ojli j>-j ^jA Jb V jl£ a j*pLx*JI Aj^I al3l frLjyJl ^y SJLjLJI 
4 -jp\j>- iy>-j jbotJ'iM Aj jiaj i yjHj aJIp 

t ji jp^j AjIJLj ^ — lJL>- aJU AiliSj Sjl Jp~ i j>-j 


^ -km\[ JjJb (^Y*M“)^\0) J jJ* Jj £-ySI 

pJ ^Ul J jA Jby j[ ijjjJbi- i j>-j ^-JaxJl jU*jL'N 1 Ajjiii jN 

oI^wj { ji» Jjjji> ^jp oLjtJ aL>Jl jL ejlyp^J IJbCUwt 

L-j»ysl jJ" oljLp bi jA AjL pjLaj* oJbJhP 

LLaj ^j>-J jjj> Jj t^-L- ^ .bp jU^jbl l!->jJL>- jAiiJb 

Ug-N J /^ rV)l ?^»Jax l l Ul$J CAbjji>* JL>J M bLJ U4J 

jj-Jjj o^jjjj ^jl jr^y^ Jjp ^ \ *\ i |»Ip 


( ''*' Edwin Hubble, "A Relation between Distance and Radial Velocity among Extra-gala¬ 
ctic Nebulae,” Proceedings of the National Academy of Sciences 1929,15:168-73. 
Arthur Eddington, The Expanding Universe, (New York: Macmillan, 1933), p. 124. 
Fred Hoyle, Frontiers in Astronomy, (London: William Heinemann Ltd, 1955). 



r • \ 




4-jajL>Jl ^Iw-i^U 

• <irA) O^L^I ^jlfll **U<a£ll ^ (jlSv* J5 {ja ^oUJI 

ol>- j^Jt 4£-jaS*A ^ Ji>- jJ I^§ -ill <ui J L » Jl jSl viUij 

Iw ^jJl c2jL>-^ aJl Cj^Z (**^ Jl>*^Jl ^9 <UpL>c*i^/1 

.^\^£A ^Ip ^JaxJl jU^aMI 4jjiaJ bUl^l ja\s>^ ^jj^r 1$j 

jr*** t_#* jl£ fH1 i 

^Ls c)VjI>ej L>l5T Uij t^luall (JLtfj'Vl -£S^JJ j 

knJbj» JJ?jiaj>Tj 4 jLjJI t—»ji 5^>«^ 4L*-l*Jl ol>-5^5 
<LtfljJl djb-j^Jl Sjl J>- jl t(5^>t-qJl £ti A~* frljj) CjI 

^jsUJI j j-kjj ^1 Khj> *>rj* tv • -) ( °K > ji&S r ^jL-J 

cilll^lj Lal5 4-^ljjJl aJLftt \ *IVA ^Lp f-Lj-Jl J 

P_Lp ^ ^»J>-Sn ^IjjiVi 4-*-*! Ji* ^ p-f* 

j ijJaLo ilpl <U~j£j C«i^ t( j^Ljt 5 j£aj •*-U dJLLtJl 

aJ^Cajj c_ij^b- ^Jl oLL~>J! ^-iLiiS ’ l ^..laiJl jUjxajN ( 

,jA>* oQl>J ^ja 5jjj jj? LU> *}u0 jj <uiJL>Jl ^Uui} 3 jsj -jj 1 jji-iJl 

jt Jl j jaJI ^ oL*>ujVl j>lj I ^ pLJuJI Ljj o 

V £—»jJl Lfljjljp- i>-j^ 

^ ljb>- 5a5 ol>-Jl>ij aJIp Sjl^p- ol>jJb ^U-i} jl 

jUjUJVI c UU) L^j> jtf j^SJl JU. ^ JjVl oLWJI 

J j+a> t> Ail ^jJI .^j^jjJUgJl ojij w Ijj— jIj jl |» T JaJl 


‘‘ ,41 A. A., Penzias and R. W. Wilson, "A Measurement of Excess Antenna Temperature 
at 4080 Mc/s," Astrophysics Journal 1965, 142, p. 419. 



[VL^-^1 4jjla) jjtadl] 


r*r 

4»o5 oiLj «^AJU»-} Ji 4~sl£ AiU? ^jJLp 

jW Uj j tjj-ajJl J-P C~Jj5vj ^jlil 4JU&JI 5jJJl l\y |_5iji=> ^jP 

SjI j>»Jt 4^j A <1)^3 *<1)^03 *wJtP Sj^Tj 

*<>*£-» ^ 

a>w> Jisl 4jSf U—U- lilJLx S I L)j.* S jjj oLHj^TI olS^ jL^i>*Ij 

ijy\ jlS* ciLijS’Nl \x * of <^JLi Nj j£-ij *LJL«J1 L^j Lj 5y&Ui 

oJl£ ^JUl— O <1)1 <—kS ^wj jjj jlijfcfljNl Aj^ iaJ JbJj 

uULpI <1)1 l*J tSiUJl ^Js' — £U-i| J£«i ^ ajIjlJI <oU? 

.IjjJI <db£ ^ JU>-^J aSILJI 

^ ^JajJl jL^ijNl Aj^laj <1)1 JLAoJl ^y» <l)Nij 

~<1)4gjjy»g^il <lJl>cj1 l -.-ill jX JlpLwf IJLft oV — 

.^JUJl ji>-j pUaJl jl>- (*4^ ur^" 

<l) J b- jI>*AjL tjb <1)^1 JjJU*- <1)1 j yi j 

jP |»>lawll jbyuajVl IJLaj .Uj^Sj AX»» jLJLo ) o ji-w<3 L5* 
to^LJlj frUaiJlj cJjJl J Zj» t^LiJU aJuIaJI f-L-iVl ^z*3r <jk- <&*«■) 
^3 £_jjl OJb*jl <SjUJJ A3jl>Jl i-3j ^laJl flJla Jii 
5 j j jJl ojiJlj 4 jjaH Ojj jl3l oijJaJlj UcaJj^$Ul ojJaJlj A^iLjdl ojS 

ojiJ| n 4JU- U <1)1 Jaa^V) ieJLlJl l^JL£ IgJ OJl5"j t«uLjwaJi 
4.^,«jjjl <t*jjVl -L?“l 4 jJjJ) 

Lgj |»U oL-ljjJl ^jLo *Uj *iLJij (£ja 31 

#j5l> l JLp jt^LJl Xp ^)Iim5L]| ^ JJ 

Jp- Ljjj j)j\S JUaj)/l |»Lp *Ajj-aM ^ 

ajj jJl ajL<2>! I^-j^o t^^Ai ^»Lp pLj^oAf ^ *j5Lj- 



r *r 


l oy\ 


ojJL)! jl ^»Lp (JUj| lillfc llib-j ojiJl JjLJ "ajjaJI 

Jl jj-jj-aJI iuiLjJl ljij 4 : .„ : J?lijcoj^SCll 

\Sy^\ <J* jr*-^ <_** ck>^ us*kjs*^ Lsf^i ^ Cr *J 

-Ua 3 oJb-ij 0y Jl UoJLP Jijb y jj£Jl ^ O j-Jl 4U.-t.Ji 

. 6wb>-43^C*P 4 j jlsj jUJ 

j ~*j jj£Jl t)li o^gjt jiSN) jj£Jl ^SUJ UJs 
Jajj t4jL>JJ jj-JU- JaJwsj ojlj>- toJbJLi Wilis' ^jj — 

4>-_p C ~ uai ^ l) 4 P^~j ^jri Oj^ii Ijj ll >yij aJU t * \ * jp^lj £LjNI 
-X>-lj ^J-uaJ o j^stt 4-1* j OjJ ^ obfjjJl oljLl* ojl j>%}\ 
OJbljJ ^L-Jl A-JLttJtl j i jJ>jfu t(4-jUl ^jA jULa 

*-/ Jj 0jS3| jtj e-LJbJl Ijj JjJ -^1 ^J>rj 

j T0 ~' * <jx $j^ j-^k ‘ lJj r jt** yj <J ># *' * y 

j-Sl jj£JI ij^i |J j* t "'^i fT ~ ' * 

0*yl ^j&LaJl L^JlP jJLUl ^jJl ays>Ui)l oJlftj cO-LiJi y 

o* %Jri ^"jt^waJl'' p-J ^yr 

1>JU* ^li* > _J i -UlflPiJl vi-jjp- (JU&Vl 

. I *J~S Ul^3 bw> J sL>b3 P'L) aUaI 
^ U wjJl ^Ufj J} Oj^ii 

jj ^1>- IjL>- 4jcaJ jA lj\ oU*-j3 OJlS^ cA^ilj ' T \ * J 4-jIj TT \ * 
{jA U-ljjl j| ^Jj C4..,.«> olpjNwJ eJ j lg" olo,.....,‘>vU 4-31 jJL*Ji 4^j>Jl 

ja2~ »a J5JL O-aJU" ^1 yi\ £—~^>- {j* 5^1 .,fi o)l oU-^^Jl j oU~fJl 
4 juo>~ »..*-> t^ UaJ l oLJL^p frlj>*l ^} d+£SLki ^3 

oU jjjJi}\ d«.> «^vgl L jl L jl* -^*11 yji j 





r *t 


4 jjJ l ^ 5 jJl" vlJUdijl oLLa>JJ Uijj J -1 o jA SiLA-a o 

t^L-jNl v-u\l (5jJ#JJ 4 j1jlJI J 

£jL JLP 4jLjc^3I 4jjJ| ojaITj 4y>«JgLJ XAJ ojjjjl cJLoAjI j*j 

JjJ>0 <_£jjjJl ^IjJl d*Jl£ 14 J\j u \ * 

oiju cj jJl 1*1 a iBjuju^ SSUs* a 1>-o^SCJi 
cJ j2*uJ tlJlft "SiUaJl j>*T J J. L 

tgjl S^U Jj a^U^LoJl j oil j jij^}\j olljJ^I 

.(SjU JJ 5SU* oJj^J 


t j-a 5JU 1 ^ • JL*J *JtJl ^UaJl ^>«j>- JU UjJj Uj^nJI 0l£ 

cJUtfj ( _jLL>ci'yi J ojlj>Jl ol>-ji Oi Jj\ I Jl 

jisl oJUj Us^bi-I J’l oU~-j>JI c-^wJ J cS>-ji (^jLL* J[ 
<£-*>elil ^jA olS - jlj3l O.'jC o j (Jj^laJl 0 JjSk Jj 4 jlJo'i/l jjS>0 
SJbJL>- ^1 cJ^wJ j*j clg.««tf) ao->cJ ^L^ll 0>l£jl^^Jl C-oIpIj 

^_J1 Ow vjJJij Q^UxJl olj jjJ l j oIjjj Jl Jo oUygJl 
^JuJ 4. :.Uj o!5j!J 3l ^jlp J —Jl SiLjJl o^ij iSjjJl ijjl 

iJL*J —JL oUjj-Jl ^JLp J 4.W..„> oiLj Jl oiUxJl ol5jl j£}\ 

.S^LaJI oU j^-Jl 

jb»*jaJ*Vl (JUI * jj*- oNl 3 ijJLp) JC i_ ^ * JL*j Uj Jj 

(44a4»«J1 oL»aaa»J|j oil jj jilL Jlp DJ^l Vol 

oil J^jj Jl j olIjj^J^/1 L y*>j tAi-A>Jl SiLusuJl oU~rJl j\ 
d)Sf 45 ^La»J 1 olijji-iJlj oUjj^Jlj SiL^suJl o L »aa«j>J|) 

Oyj Jl {jA {jij£c] 4a3 \S i>-jJb XsJbjA JLaj ^ ojl J >Jl ol>ji 

J l(oLxa oljjoCJ^LJ ^lJji jl) -sLA^JI oJjJ Jlj 



r »o 


[ SjhivJl ^jVl Oj£S\ ilx 


^ * JS' ^ U*-lJ 55jU a-j^Uj>- o-Li aJUp liJUS tlJJJJ 

uj LaJ I l^j Uy o ^ ^jA b L » «> iij^o oU^J t 

^yip Oj^Jl 0-i* Owb>-lj aJIj JL*J Ag~~t aJLwP dj«l> 

olJjjj^JI «x*j jJ frLill oLL^p Jbuj ^Jtj 

iSj>tZi 4.tt.. ;J l ol!jy£j^tj oljj y ^jJlj 

{jA -U .—) ^4—1 £-*) olijJjiJl jA jj5l)t Aili» A3 US' ^JLp 


aJIj Igy jjSUl jaS' (1)15 ^yJl aIosJUI ^y aj I ^ y^Ul ^ 

■ O l..rt d jl^a ^Js> jUU ^ * AjjI J>- A>-j 3 OJl5 

U-i Ulyl cJj^-1 ^yJl oUjy53)!lj oUyj^Jl ja SaLJt cJ j£Sj 
Jit 3 -Ip 015j *■&j j £ij )JbUi-« <1)15 jj^Jt j[ 

OjJji jLLa Uj jAt iiliP (1)15 4C-A-A>- Alt* JyO j>-\ J5 (jt5j t(J^l jA 
oL^jJI 3 jj£zj> oloL^aj oJjj*- U5 to^UJl ^ ^-**->- JSsJ 

<*!>> Ojjtji* *>lSwJ Ojjwj ojjj y jj£>j i4~-iL-\/t 

OjyjjjJt 015 ojjJjj ‘AjjjJl AoJajVl ia—jl IJLfcj i(aJl3j ( j^?-jjJLA 

-Ua ^U-i^flj Oj^lt oS/j oCjJjjiJl JL>-! aL*J^> ULo-i ^*Soj 

OJt5 CjU 0Si L»jli IAjL* 4m1j) cjLL*> ^P a^lal* (1)15 

Ja^S Lb SJL>-lj aJUj oj5l]l o3^/j Jbuj taaLJI oIwhj oJLJLo 

AiUaJl t A>-j3 jLLfl ^yt| ajlj^rJl C~vai5ijl i| i^Jcb 

0J^U JUJ pjj <A Aj» . A il A>j jJl Ojilt (_J^—*> (1)J3 Ajj|^J| 

oljjjjjjjJl oJj 2> OJjhJl pj tajljjJl ^y IajJLp IjLi tJUaiJ'ill ^^JLp 


AaU«j lJ-ft jl5j t^ jjL glt al jj IjlSwJ CjUj yJ olj jpj jJl ^a 
Ak?JJl aJu ^yj aJUjJI aJLft cJ jc~*\ Jij I(_5jjj JJl 5J Jjl 



[iLf <JjBj JjlcJl] 


r «i 


ijjlj ( 4 He ) jJ-a SljJ < ja OjScj «1>LS" <l)>3l <1)1 -X5 i*j 
»( 7 Li ^ jJJJIj i. s He ^1 2 H ^»jjJ ill) 


C-Aa>o1 3| <X*S’ ^ iajl Jjl oijb ciJUj JL*j 

iSUaJl <1)1 L»5 jS ja 5jl j>- <l)j^ * j* O j-JU \ * * Sjl j^Jl 


O U ywJfJlj O Ugw»J l ^jA JbJ^a > 0 -0-^%«>1 <UKjUl 4^J> > .^ jl 

4JL»j CjIiLZj (_£L^a oJL p-S j JS- < wJ g J W tS^UtJI 

# {* 

> lc-1> bb A-iU^l ojA \ • • 1 j?**j <1)>31 £L»Jl Jl*jj tlJi>- 0 

5^J1 otfjl>31 * jUJl l^j J ur -»JL}\ |*UaJl ^ 

vliJbvl ljA <jS^i ^Lj^l IJLa i_.Ji. c -j ioUjjjjJIj oUj^j>I >*-1^ 

(*J’A‘4'^ ix* _>1 l4jji 5jjjt i JSwjJ CjUjjJ j>lj CjU jjJjJl 

Jjl > c-«ij *A 3 I oJLA < 1)>3 < 1)1 *Ai>Jj jJi ^jjjJjjJlJlj 

Pt-5-Ol { jA*j AjUaJL <l)jS3l entail £_*j t^LwVl ^Jlo-C- ^ja a5J^ 

• l)j5UI £— -AJ> aJL^C- <_j43jJ u -.w j L» jAj CiL~9j^Jl 


t-_SjjiaJl <l)li ;|JL>- 4-Jlc- cJlj l» C*Jl£ ojl<1)J «i-->-j 
<1)1 Jbwj f>> oUj>31 J*Udbf ajjJlJI oLjiJJ 

4_JIp 5juI>mJ1 cjIjJJI lz*> j-frb 1 v__djl V * * 3 jl«J ^jiil 
<iUj £Aj «CjUj>J^' (jj> ^ oUjjjjJl OjjIjj 

5>1 jlS' sJL& > j>3! <1)1 <1)^ 

5jjLc- < . ^>11 oJjU^JI cj!jJJI olju j tjVl 

c~**^>-lj t JUJl u ~*j>- >i J-^j <l)>3l j>«^' 

.3 j~A.* n \Sa\jS^a LajLxpI tOlc- j*s*a > |»j>»J! 



r *v 


[ ,y] 


(%-$-« 4 j *r j J» 4 ^ 9 - »• j vai Ji 0_jS3( j lit Xuj 

ji> ^ Ji. ^IjSCJl JSLii jJI cSUiil ^ 

j^i ioJLjLJI oLL~>JI U«-p> cj jJj J>-U ajj^JI o^ULcJl 

.tJl ^UaJi olj o oijLXa i Joo L^.l5w» oJU-1 ( j~«_Jjl 
t^JUJl ^jL j^^Jl Ujup (4m< i^ljLJLa o -Lo 

jaw J-*o L*^s oULHiS^fl 6 -La l j» j! (jj JJl jJl j I 

u J>j^i\ <1)1 Lsi»^1 jJ ‘ ji? 1 ^S^oJj jJj J£-1 j JaJ^j JjjVI 

0*3 j J oJ_^J 6jj *lj»4 Jljj 4>tOj C*9jJl JJj*i C*ii>- 

JjsJjM ^Uol C-J jj t-js? jli —(JUJl) U jP j— 

J*~Jl j, Jj t 4JLiLJJ jU-^U- jlyl JUJl jJJl jXlJ 

Jl jJl aJl^p p-Lll oJjb- j _ s Jl ^-UjLjVl oLL»P oJU ISI U JbJL>d 

J 1 J*~ 1 Jy-Vl jyi? ^o-*j J-*i> jLjT (_$l ULj Jti (-uJl) 
»—slOiSN aJISU[ i3b-A c-Jl£ jJj jli^l «JLa L$oa ^t_oJ JUI oJbJ 
jj J^-U y>- jt o j£Z Jl J Js>ry jl ^JjoJI y) jliSl 6-La 

Oj j-b»- o~j j Jl J?1uJl o-La y> Si y*-L»Jl ^iUJl j/*s> jJIj Jb 
(JJl JjI$JI JJl j^i slJJJJ ‘ JjV I Lgill. > - yj J} ,j~Jj xJl 
J 4 J^J> Jl |JU3l (J~*j cS'JJl j+*&\ Jl *£**>■ j?~t V Jl 

. JjJ *jf ySfl J J <wLJLi $ vj Jb j^Jl I-La jj 

J SiJL>wi Joj 0 jj-^aP J f jJU- <^-r^ 4 -* 4 ‘■-^ J 

^JLp TJU IJJj lol^jj«^Jl J jliJl J?U?-I 
c—A4>Jl JlJl JSliJkJl jl ^i2JjJl J*>U-j <Ji iL-Jb- 

oij yj ji ^yxyd ( j~«<U-J^ jUL- ji 0 ji^>Ji u-jji 

<L j jJl ^j^jSfl jl^J jJl jb «JJ->o Oljjjj _Jl j 



cJ p Jaj jjJalllJ -T* * A 

* oU jjj jJl Jb-1 (IJj>- 1 l^aS jiaJl oJLgj olii 

Ajjixj (_£jJ! i-OjJjy^ jXiJ ^ AjjjVl oJLa ^ oliJyj-Jl Jb4 

.LftJbu aJO lijJjjiJl 

(J! Cr 4 5 jLp*^ 

-<u.«J g L^aj J$£}\ oji3l ^|pLiJ AillaJl ^jA Sjl_pJl aS11» ^jJC 

SjiJl <l)t ia>“N) l)^JLo LfcjJb 4-Laj 5 J& jPy ^jA Jb N 0^ 

4jj yi\ 5 ^ja llj yC o jA j J~L A-^-wJpLJwj_^^ il 

^yjy. JM>- {y> oljj j j&j ol ^A>*j*Jl «JLa ^ 

tojjjb»- si jj ^y^aj ji <j js cjyi ^US i/j ‘Ojj&ls 

. cr <&li>o'yi ^ ojl^>Jl j\y>Z~t\ 

*>•oYf ^ * ^ Jii cJlu?jj ojl^Jl Owai^*>l LaJlP- 
olj^jjiJl (^Ja*J! jUmiiVl ±JjJ&- i Js' <C~* e-ill T * * jjy* 

4^-JpLi^j_^f£3l 5 yd\ jAl c~>Jj ioLjJI Jj£LiJ iSlpJ ^jIp oj^li 
Ojjr&l £-* X>%Zj dyJy jlS 

Cr® o* o 0j£J (4-J\—-» i>t<i 

(CtfJSjij u—ry* u?yJji u* *\y JSj 

■f j&\ £-* J^>W 

oUjj" yJl JuA>J colljJ^iJI a-^jJL 4iU-i SjiJl 

el>Oj (l fSy- XZ SaUl J* L^JUaiil JjJp j* a£ y»Jl hj>- i Jj> 

tJ-A 1 LgJ 4*-il tJ-^ji t5*^^ l^yjl}\ £jA l j|O^S3l 

.° rq) 0 J&\ c b* oUU;Nl J5 J 

' ,M * J. M. Caron, A. Gauthier, A. Schaaf, J. Ulysse, and J. Wozniak, La Plante Terre 
(Paris: Editions Ophrys, 1992), p. 271. 



T • ^ 


[ j'tfl ^ iUj y] 


X* jJS jl £->-Jj Xi jls” 'CjJaj T • • * 4p-j.» x^<J 

OwbJL>- aJLp-^ 9 cAjb pj t jUj^^j^Jj l^JsU-l Sl^j 

J Ojj^Vb J' Cri “XjIjX^I u*J 

Jij5cj ^UjVI jjc^-j^V 4 iJj^ U^i M *£“d (*J or^XjX^i 
j_y 0 jJJ1 .a%* J-»x>* ^>*1 ^Xp-Ij *<£}*- 

U IjLaj toLj^S0^/l> IlJU »U k a } \ jlS tj^ljjJl JuSj i_l>-1j cJj 

c->UjoiL^Jl JpLai)I x p u ■ j ,x 11 jLJLzjI SjJL> ^LpI 

5j 1 Oja U►bf’jt ^ *j-^il fx*j il$LL5 0j£!l 

^ ijb X5 Y,V i>-jJ X~£- jA^)l\ Oj £j Ujjj ;4SLp| 

\'Jhj <C~* ^jJuJl «J^>- Ixgj <J^£Jl jjiaJ Ijb j*j t4ia.>JJi oJLA 

-iSj^ HjH* f jJ-^b 0~rjjX~$Jl jl jAl***)! 

oUjjjjjjJl J^juj i^ajJl jj y* iUjjU Lgislt? oUjjjaJI J Lial 

4.^X0J Ujjj jjj Ujjjj^j JaSli* jV 4 p- jJb iLjla ol 

^Lul^ ftJLft JaAJJ I 4*0 U ImmJ IJLfr) 

jl J+Zn\j <t)Sp 1>- Jjlji ^Xll j_^£Jl ^ .oJjJL>- Ajji oLjS'jJ 
iillA tJL>tJoj jV dAo . ~~~>*JJ <K*a ji j3^J N iiLjJaj SiUl 

4j^jl 4^3 .,iaj ^-Sj Ojjji X>-ij <j_$_/-^i 

(Jl jr^e 'x*j (j-rjjXr* ® J e^*j) oUjjj^Jlj 

J sijj J^J sljj V'Ji ^ 

C-JJ ^ J ^ J . i j g . i l ^ ilj&j 4lU5 £JJ ol 

JUjJ ^jlil 4 j^ lalll «JLfe i>wJ ^^SQiJl oliap->U 

. ^.Ja.g-11 jL>»jaj'yi ai 



[?L>- r i jjidl] - 

^d~Jl ja tJVNl ol jJLp o_ r 4^l jS aJUjJI oJla ojSJ (1)1 ^j^Ju 
Aoj^Ul <$UaJlj ^Jd Sj olJyjjiJl uj t(SIda j ( j M olil«j) 

O^wI ~0_^Jl ^ oUjjX^J^M 4j jJUl Aj jjSlI jli-a.-t.il 4 JL 0 -P <SU)/ 

ot ^JaI~-> j ta^UJl «JLa« dJJ? j j ^ImJNI ^ 

4»Ii5j o j&\ ^L- ii £*j (A j>- £Cy*OjJ OU~~0>Jl <115 ^jfi> Joaio 

. <cSI^ ojll—< do IS jJ L»S 

tioiUJl SjS jjlaJ jjjji? JSLtJ aJL>- jA J\ LLtfj 

aJL>-j^JI OjSGl Sjs>*j l ®j^Vl 'U^L^Sfl Sjji3l 

5y ot p.Ja‘j1 l ^ JjJL>- ^jd~<J oJOdwj l^o o^LJl dol5 
^L>Jl jjJLj ^ j£ jl Sj^U dJ 15 LJ J1 ‘LoUJI 5jijl <_5j>-I 

.*—^JS ^^Lp 0 
olj^Jf aUo'tM ^ oLJl ^jA oijjb^a jS> doS oljb 

(1)j^J 0^ i j* a J llpjd* ^w3j ^-ol>d<Jl j^SJl l«Uj 

"j/fl Jc^l" l^U Jlk -U <Jb£Jt Uhk*- Jj^l f^>JI 

^j~>-jj-dgJI) <d*»L^M s^UJl j^^Lp <wjjl>J 1 j5 jots 4 j > du di fC Jt ; Ju» 

4o?t>Jl ^J^dil J -d>lj>W»Jl oJlft *lo ^ (f JjtJLllj ^jJL^JlJ 

doi>- JkJ jj-a d>l^*Jl ejVL LSj^j ^5ij olj-oJl Olt*j ^-Sl ^jA 

<aJU.*J1 ^mJ ^ J^dJl fiJlAj (4jdf ^ ^ J >*-* JLmj Lftj jq3 

j^JLp SjJLaJI LgjJkJj jJw?l dol5j ^j^Vl l»I cVtfjjJl 

jjo 4 a3!jJI o^LJl dJjil jjj^o |*j oljLLo 

.oJUJL>- ^J>u AolSlol ^o lt>ojJj J-JutlJl ^jjjdJl 

d—.t.->S sj 1 ^ j>dJl ^ji SJbJL>* 4 jjjj 4jj>- j 3 ^^ j^ djJb*-J 

•ijj3 i^jJb- i£jZi l^laJ lisi jtsi do?w>Ij SiUJl LgJ 



r\\ 


[ o^J l ja \ 


4 \ * J| JJ J **?j* c^oj jlj 

jUaJUl iJl<4_*j OJ» ^>-Jj-L^Ji 4 jjj\ jl i _^>- J oLoLdlll C^>w^ij 
jLlj oy> \j\ jc*Ji .!$-£ L *j *p J-Jl 4 jJ JSCid 

^J-pUj 4 ?bl) < j~o^iJl Ojj 5 \J I-VSLa j t 4 A«£ C~»w^i jJj j l wyJ pj 'otJl 

plJL^w^Li p^JL^ll ^tJuj tp UaJ l oJLa l fSjy jUaJLil 

J Jj i(£ja_Jl J Jiiil U^OJ —ai) <C~>XJ* k^ p-^J 4 jrTJJ'W* 

cJUs» cr *«-iJI jS/j ipjJl 4 JU- < j—ai O'4JLJt>Jl 

4 ( l£j>* i^y jf «c— jj^b SJ-*J 

J5Lw J* ^^-jjJlJI ciJUJI oljjJiiJl a*w? ^y Jp 

—Jl j* orljLU l ,1 o-uJ p^sL^Jl Jl 

JUUmJ jl ^i*JI jr^* 4 oj jJl illS J -5 a^LjUI p^j J ISl 

tAjiUJl cJj^lail J 0*1jLL> 0 jj^ip J L^k»Ll>-l 

L $l$w* Jl L jww J l 2 j-0-u dJUU 4 pjJL^ Jl La JJ J ^ o^j 

aJLgj O*J^» LgilJ <^J) ^ pjif pj^cJl jl jLlplij * JjV l 
oj^JI 5JL51U ^bJl "gJU/ lf$ t JJ ^ J^l^l 
j^Jl p^>»jJl JU£>I aJL«^3 4 v»*S^S" t _ < p^ 
jU ojl j *%}l oU“_p J ^Uj jl 1 -Vj t^-. o Jl oljULa JUa OjJIp*- 

oJLA CyJ . jjJLs ^ * * Jl S j \^>Jl oJu PJJ (i_jJL>cJ| 

jlla...tJ*>*J p jJLa AjjjI 4j^>Lj ( J>jXIj jl J j^Jl ejl j>xS\ 
i j^^il JL?i* aJIjJI aI^-jaJI o4ji> La>j \.(J 2 C) j^jJ’ Sj 

J y>*jj tpjfiiil *-3 ^Lp £. il j tUa-J Jl^SjNl 4 JL^p oIAj JJj 

.(”^VI J^UjJl") 5S*5 Up pI^ J| p^rJl 



c jp <j jOaj jjU-'l] 


r>T 


t^ Janl l jL>oJ->'i/1 «*L>jJb»- Jbu oUJl L a ^ > La 

yJl“ J^>-Vl {j^Lo-W-H a\>-jA d-jis lo^JLftLa ^Jj>-SJ^p OJjLjj jSj 

C- : .5.pT yJl J tisj-ji j jJu> \ * * yo j24j 1^3 Sjly»*J| cJL? 

jjbw *^p- y. y*j 


o^w> olXy>- oyi» oL>- y jl >-y yll SjL^S^I j^\l >Jl 

l^zlLkl yJI S^UI { j/£ mj y-j ^-5 j -la—' j y 0 (_^Lp juixI 
ULw Oj*Jj yJjj JlJ jj ^y>*lJl C>^ (_£y viJU-U iyJojJl 5^y>tl)i 

*<_£iy*V 1 y» A>Ua 4»jS/ jjyyCJ l$j] (_gl tj_5J>-Sfl 4-pJl pLiVl (Jia 


o-ipt yJl 5JUJ! SjlyJl y pji-fJlj yrrj>^ OjS - 

4(4^^]! OlyJUlJl A>t^jP j j&jfi ( _ 5 JlC') i-M- jLL» \ 0 Jl4 

Jt> iJLio oljJJl cJj5 JUas 4oJl c->b3l£ll j-^>Lp ^-*1 UjLipLj 

|»yoli IJLjj- OjlsheJl (jL^pVl y JbJl>Jlj p^JlSCJi J 

.oL>JJ <toj*>La jS* jl? { Ji? y 0 JLfrll (_gl oULpP 4>«-w 

oL>«jIj C-i-Xa *W>t^aj| oljl^aiNl c w w C-j_j^o yll y?b*Jl 0} 

4?vi oJjJj>- i r £\ jSj ^y*J ^1 cJ_pjj t|»y«Jl y# £_»l ji\ pUnall 
*u—Jslli^ajy£!l ^Jj y*J pj 4j*y *UJSj iia-ijJl lJt» y <^JL>JI Sy 
^ 0^ u>l < j^»j jly3~>-L ieU>JL) 4^1«.4 >,Jk3I oU 

Jji y# t4^0JSj (jJJl pI^JI a.^W oJlA y® ilJb 

t3Uai y i|*y» J~r 


1 jbiluVl 

i5^ y jl C)15U (^1 y ^JUi oy»*A»l ISU 

V J*”* ~*j jjasw-. ^A^JaJb ?4J j\ 



nr 


[ SjUivJl iUi Ja] 


ij\ -UlyJlj 4*J>y> y yy ^ y-j 

j»J > wai ' p^Jl 4 >»*?j jtajJlj yo <JU- ^JJJUx jUaI>-L (viUS 

£ly1 JS ^-—ZO £-51yi yj tjUciJ^I *-—j <_ 5 ^' aHUI y> 

LJ 4^«..x ^ys•«—>l-i^-| Lg-s n^>«!uJl jS* 4iLL3l oLLwl 

. JjLJaJI jU*aJI yp 

jJUJI «OJb»-l (jJDl - |»Ja*Jl jUmij'Vl j*->*>*j IjUtiil jl Jb-I j) 

y> jl y-j jl <*-*tjt jj^ yo Jj -^JU^L 0^JaT»<Jl 

tJJUaj *ilj 4 ) 'jA*U> jS* 4JL»« I ^w» pL*x) J-jJj <jl 4«Ll9 t jjJLa jj^ 

l*J ^ yJI oUlo^l Ujlp ^juxU JL~ N 

Ojly*Jl ol>j: { jJf\^%j I JO (.3jJLSJl <U.fr<J1 olytjl —iJ ^jjjJx<Jl 

JOj toLsJL LJ ^u » «J p o jJI ya oU^ji ^)| oL>-jjJl oUjJLjj ya 

y» i_3JxJ jl (A^xLxSfl oLjj^JIj oljJJij oL**«^>Ji JjJL>- 

i 

y ^Jb ua 4jjl yj> c_jJ j>- 3 jj& j ojl-b> y JS" y>xlJl yj^L# y 

.oty>»xjl oljUL y» y» 3yt* JS 

Cx«xij Ai-x oljLJU l, *\ Jo OjJL>- yJl <upUJI oLJ1 jl 

y <—5\j£S] 3>- j >%Jl jljjjJl oIp j**j «—a»Jl ^jS lj*j ^L^JL LJ 

4jjly)l <w*>5*Jlj jliJl t L yjS/l <**£jS LaJL>-lj t<Q. a OljlJLa 

tay^jja IX>eJ " \ ' yj ya LJ A^mJJL ^J>|J i j j~o-JLl1 y^S^J iaJ^Ul 

5y :yj ^1 IJLa ^^5 tiiLljl 3y>^» ya 3dJb^ iaLo y 

% ^ * 

4Ul tJL?-lj aJ| ^Jjbl S’ Jjoj tA^lka 3 J~A>J 

■<uik»]l j 33y»xJ1j 3 y\\ 

y>%}\ JjjiaJl aJlA ^ jl jl yilaoJl j\ j-S- y» 

JLxiJlj ioL>iJJ j j£j y>- 3JLuJl 0 L./ 1 II ^yjSll JbjJj Jo 




(?L>-^1 i .n k <j jlaj 


ru 


ijdlj £tuJJ jiJlj l j J.0. 5 .U 

0 

j*p Up *j>-j ^ 9jj Qjt^$\ 3jS i j>-jj tfrUJl j * 1 j 


£-* Or^JJ^b u&-Jss^ 

^Jp-Xj Cit N i4->Jl oLsl^Jl JS t aj j-A*J! sL>Jl ^lJ 

Up^P isJL^aJl Jl3 Uj^ iaJi oJL a < J5^ jl 

J 34 JU j5^ d ^£)i iJla ol 5 j& Jjj 014^j£)i 
<U4 »LaJ1 JpIjaJI jo*** 6 * •j} l (j5Ua jU>»aiV A w ! i > > ^ll SjJsJlj 5*51 


JjJUJ J-<>lS3l JIlJI ^UaJI IJu j jia:ll Z^j* Uis j 

JiUa ^ ‘'Mi ^ 4 V ~ij* <13j^ iilki 45 jtu»j SjAj 

• jt jk* jt 


jOauJI l 

^J-Sw (^1 ^ a^>-j$j~> SL>- V 4ji JLiju 1 *jJl LijU^J Ui j 

ijj*- jZU*}] ^ ?** J ^ ^ 

olijJiwa 4, g . lkoJ l <U5_ / J03j 4 jjJaj ^LhJ Alii ( _jJL>*j ji 
jj ^lLj »_5jjiaJ 'Uj'}bj 

^jS/l Jaj ^ ^UJl |»U«**JV1 Ji»- ^y-a^-J Vj JL*J V j^Lp ilJU-i 
i^Uktfl ^*i5 yj}\ £_v?JJ cUjlJUj tlfJljjJ 4P J^tj t ^-^ JL l l ^P 
jMl^Jlj SjI^>J| £-jJ^jj ij»Jl ^ j S^Jb^gJl oljkJt oL»5j 

5*Xj ^j vJj j)p { jA>*d ^Jj JL>Jlj jkJlj 

5iikJl 45jJC<Jlj 0jwUJl J »Uxo ^a Vi jj* U oL>Jl jl joZ**')} 

. aUs\j o j£3\ pju 

1 —5^«Jl I! j&j^~ U?:_pJl o^jjl }j*-j JL«j 



r >0 


[ S^bJvJl y pS/l J} ijlx y] 


oLjlSJl *Li *—9^iJl |j-fc jLo i£$5i ^*-3i '‘iS 

l y c j aSI Jl : ( jJL#lp L p .!U^<u (_$ j^Jl aJUJI aJL>JIj 

JL^SI ^ilj aJU..£ 31 iiliSvll Ojl yj 

•(Oj) jjjjNlj (Op (COp 

CJilj l jU tpjjipl 4 Ja^ »ul I So.li'I Ijji ^j^JI •_jyjJI Jut] 

‘("tl-M 1 cr- 1 ^") ^ 5 j' j>- JjJImJ X.....S 1 ^ylS <~*£ 

JUJ>I yU y> oJuljjl oL^JU oLU^a^Jl ^j£>\^o!a\ j^2 IJlfc ^Jl 
pjc\SJ <.(CO+Hp <=> HCO;+W) U>y^ p\ l^U^- b#/S\ 
y*jj (jUi J?*^) Jy-w^Jl JbJZ«* jjlJl Ua 

olyl aJU y ^»Ual5 AIjL&j e-bi y (5 y>*Jl j^w»l tobLJI 

<JLp jlyl ^yrj f JtP Ja*-V) Ji\/1 jjJu r * * oJUJ ^^ 

.(^^iajl jljiML ja*>o yJl IL~J ojJwail jyJlj JuJl oLUj t_ .—i 

yy^ y jji l$J A<w Jjtj J-^aslj j*-*! JLiJ 
J5wj <^>JL>- lj*A (ji 'ill tAjlilj yj- 

toljU- y aJS/ -y^y>J' i_y>^ ybcJl dr° "c5jy 
tS^wai Aw»j oly» jS- ol jJJj j »r ,.,..,« j?LiJ y yl—Sfl y 
A - A A x i Liu> A j uJ » IS yVl AjIJj y (_£y>Jl *_9^*Jl tl)l£ UjLoj 

Vue C.......SMJ aiJ 4 yyiJl k-^-S”yJl OjJbO |J Sy ^y?i Jui 

c- flJ Lp ( yIs v.Sy~T j OlJb-l ^y ^yjiJl ( y oJLwSVl 

eijy»jS/l yj U51j Ipy ji ojI^pLj *<^^1 

y~*~z~A J5J T ^ • Sili5 iJL& «jl j£i) A^-p~ jl >-y yJl 

jfi o.aa ** ( J^J ' A ^ * Aili50 aJjILj »Uaall y ^..ojCa 

cjIpIk^I y« L^Uj>- y jj} •—<1)^9 



[?L?- L Jp ijlaj 


r\'\ 


^Uaj >w~J J> 4~o*aI LaL&J j** ^ > ~~ ljL$^S»j C Alyo^J l ^-~o-JLil 
^ o-jjUl oJl^j Ujl j SL>*JI *jJLi ^1 ^l*Jl 

4 

.4j1jlJ1 ^ o^L- i j$\ jiJ! *JUu 4jjLLo jl*JI ^juJI ( _ 5 1p jU;^M 




ZfjjjaaJI yJI 

£-pcMai\ j&jJl JJ4& 

b* 




I jjJbJt (jJl (£j*aai I jjla qa 

« 

3>a ^ jjjSjJI jj^ta 

J/ 3 jUJlj ^^kJl ^^laS Jj^ ^ v_Jl Ol 

t5 J[ L~$J j^ejj iJUi^J! 1*L* S jjjJ> LbjLipL oT 

^jyOjQ/iA JuSwJ oLS" lA^Vl jj^Jlj c- ^Js> iZj\jy~JL) 

colJiijuJl iUajl j iLoJLJl ~"jj ajJI'' jbyr 

<ulj j\ <cJ j eJUL^ i^ l 4ls>~j ^ 

5jj oJL& jji&a ^ja \L>±&- ^ iSjiJ jt <jJl>- a 3 jj-J 0j^Jl oi 
1 jJLfrl Uij 4 aAX>V«£ ^u Ll) ^ tAy »J bJl 

SJbj^Jl oU i^LcoJI j olia?-^LJ! ^ ^1 ojLiVl J^>- (j-® 

JSj— j? *_ij^JaJU iciJJi IfU 

iljuJbjj ) JJ^ £-ll>tJ -tJj^iaJl cilij ^ oL^Jl eLij J_p- p-tlj^Jl 

^jJLp frbjj ilLJLp c«l4 jjp <Cj 5^ j-bu ^ ^ j ..- ch 

i£jj j-.^^ ^JL*Jl 4-jP j~P ja *L**j^/ lbc»>f j LfUi 

<Jj^iaJl {j^*i o~L*-j OX jLx>-l 

Ijji Ca-jJ Jl5 Oj^a Lftjj j j*p »1 1 oAa ^ o ijjS -LJl ^J^jIjaJI jt 
^ ^'.......o^Jl 4ji)l p-U^l L f&>*i IjI^>- 4_jL—\ l a J LJL * 

oJLa (J*' 9 SjJf 1 jp A b i»J ^Ul ^JJL*Jl I^jJ (^t 

jJUJl aJL^p jl^p[ N Aj^LJI jjtiij v i_.St ^ a_LJi 
|JUII 4 JUXJI {y> U-JLJ I o*Lft 01 ,Ji ^^jX *j Vj 



[?L>-jJ jj JjI j»l i.Jp ijjii! 


TY • 


tjUJl a JUjJ 4A-JaJl J*iJL js\ L’jlpI_I ^LJI 

aj-a ^jS -Vi Ls3l>- Oj£> Lwjj c*^L^Vl |%JLp ^ 

IJL^J l _jiH (oli^JLil j p- j~a}\j Sji \j ^»L>Jl) iiUJl ^L*difl 
<*JpJ 4 j^ 3 ^yb^cJ jSf l^lii l4I*JaPj d^>- |*JbJl 

u_-»L->Sfl jl ^^Ip -^Idl ^ t5jj j-p 

LammwO 0j>XA4 ujLwt^II oJLa jl AA^A>tl\ Sj^tAdli l L^l>i> 4 j^LJI 

i£y>u*a}\ OJjJl ^yi (<U—>L*o CjL^So li jJp j3 oLl*j SjLiwaj 

.4*??Jl oLjI^JI 5jIA Jbu jg^Tj t oL>eJ| pL^>- j^ScJ 

# 

oJlA ^ <U-A>»Jl ^9 jJti JJ iJLSjjJ jl£lj JlJL>dl ^ 'if IJl^Aj 

j^jI jJl qLuJI d^**J tjJLft d 4fc oJ>fc» g Jl oljj./illl 
4i-i>Jl eJla jibjj i^jVl 4 -jIJlJI Oj^Ij A«jIJlJI 

jl^jJ ^jP Lpjp c^ jaUbaI I ^JL*JIj 3ji3! c^jlUJl i yrj obj^f 

■*>yrj 

*Uzilj (o LU al ^J l) Up jl ^jJUJl < _ 5 1 p dd J p-d j) 

i<w»U>- oL«^ i_jl**difl d^ ^ 

4-iJl jl ^yP-L Jij |JLfe HwjbcuJl l^JLJLjj i4j|i jl>- L^Jjl 
j;;bi £jP 5jpl>- C-jl5 U-JJ 4 g L «J 1 ^UJl 

O*t(L*a d^) d^ jl 

jt lu£J i f j£j)l\ \^SjS j^p ^jSfl pbSfl ^5* d^ - ^ 

jlXa ‘V^b-'Sfl Sj^LJI 4J.JI o-LgJ J)ji 

«L>- ©j5 jjjb LlX» 'if 3L>JLi j^jJUJl aJUp tjlS” jjp ^*-a 

jt-^l Ll«J 'if oL>Jl jj ^1 SjUJI jlbl^ ^-jU- Aspl>* 

.'’^^i” in 



TTA 


( -iS j - ow . i l ^JUil ^ j. A pJI jA jJLJI y\ 


oLjJlw^J! ^j /3* . ] 4-*»1 j} L i C» j jL—>Ji ^ a-L* ^ JLwj 

9- jJti) 4Jui> fc»Jl (JeJJuda <U<JLc- oVL>v0 ^ 0«U y ^J| 

{ jJ»ycj V L Ji>- “AjL-a^JL aJjUU j yy» LaLjI ^a — jj£Jl 

.|t-Uli *I»1 p1 j\ Oj-wj’j LjL jl i^U 

La j& |»Ji iajIjlJI ^ j>- ^>*—^1 4j ^5sj j»J Ll£j 5T <1)1 e-LJUJl <£ y_ 

4»j^Ul A3QaJl <l)^£j Lmjj I^^AaJI O^LiJl 4-91J Ojjj\ Afl-la 

Jj aJL^- ^9 Lolp Lw« L $Ju&y lAA-Dl oJ_gJ 

o Lift P y° ji tj^Jl iljJw>- o .- t - Ll i j>t«».fl*.,jl (3^9 gbu^yi ^jA CjI 

^ Cr* * 1 ^-^ ^LJl ^ ^ji^l 

VJ-^V ^ OJ^rj ^Jl SUJI St C4i jXdl 
^1 e^lj^/lj pj AjLDl aJLa ji Lj ( 4 JLI 9 Jp?j 

iSj~* *<^ ij £ -&- * ^ iSj5j^> jS \&y tJ^Jl 

4JUJ Aa}^}\ iiUaJl JU J-^-e iii *>iy\j jyj£]\ 

L5 I>- tLplj ojljlj 49^>to JjJj i43JUoJli jl 1$—flj yo tjjj j! 4jy>*}\ 

<<LJL>dl oL^atP t_-5 y tr* c^'j J! jAJ> J-r* rJ f jJi 

<1)1 V <4~>«Jl iJ^tLlSvil ^9 AiUaJl 5j^p*£*Ji LjJL> jSy~ d \ jJJU 

LmLiJI <1)1 t-i^ s yL j^>-NI c^LLm>«j *}LaL>- ^ya>xj, Lj| 

^jp^S/I cjLj_pNlj LjjJJ jS ^w»Jl ^9 DAM<JIj oJLpLwJI oUj^ lj 
.L» 0 jyjZj l.g_ gj f-Liij ya Ojji3 j JL9 (_^^3>»Jl 4 JL»jJ 

4ljl 34^* L)1 jj-^3 <ulia» oj9 jj Lj <l)S/j 

jA5j 4-Lajil LjL»LaJ [Hjj <Lg.al- > w <1)1 ^-9 A-j>Jl oLl^JJ i»jjjiaJlj 

^>«J l3 j*Z*a\ A-j-JI objl^Ul (3^“ ^Lj” jJ-9 iy 0 j )}l <w9jjm*>J ot 

U *A9 Oj£j Ljj <ibjS/l oj^> J_j9 <_9^ 





TTY 


oUU-i^l £jA JjNl oLSlSUl oUso^Jl J oL>Jl 0^5v>jj 

i j4> J^ill )a *M ^JjP *—«A9 oL>Jl (1 )^Svj L»jj^ tiLUJl 4.y>^....g‘Jl ^ 

Cx^J* b-JJJ *(^lp jJb ® ^ *il«) J ^ fl. j -)Jl AjLgJJ 

•OjjjNl <aJ» j^Js> ajIju Lil 4wi»jS/l ohjt5Ul 

^u>» ljUj!^ i <JJ £i\ aUaJI J* 

ik^owiil Jaj il cSL>J| jj ^/e, J JiJl *~J>j3 *>-\y 4$&JLa jS] 
^ilaj Ol *y£-* 4*4-5 >a» J | £jA J 

JS' ^ .. ]a:.-7 *>U i*usJl jJ> j*e\x >Jl ^ ir° C 5 3 " 4 ^ p 

(4jj-a*J| jS’) obUa»«Jl |JIp ^ JOj Ja>- 4^4.5 J_p- oUIpoVI 

lg-ij5 jl (4i_j-Al*Jlj AoUlj 4~J_>J|J 4 jj*A-*-H) *Uj}ll ^Jlp J[ 

.oUa f i 

v_ijtzj oJLa«» 5JT —< u>iJ| oL5l£Jl J5J «u^U»^/l ajJI oJL>-j- <LJL»J! 

vl^ljjJl <Jj>tZ)l 4*4-5 oJlj L»j toji j_Jj y jPij {jA 

N fct dUS Jl 0^1 Jp Aijyu* J± JjV/l L^UJI Jl 

4->- oUsl5 Jl 40 - ^*p o»bLo- J_p«zJl (1)15 jj o 

(j-* *J>«jjJj OjJU»- e-lp.il j tV |»i JjuJL Ji 

jJUj toja^j oJ*?i- OjJxlj 14o- <lJL>- j^SU Cju?i! 

v—*jl *5 Ljt Lj (jjaxll 4.-■/? jp 

J ibo'iflj j| Ja J (J y £>_^Jlj UL» j 1 >Lij>-'5l 4-io 

Jj JiuJ lj s^lj^flj Jl jfcjS 4uljJDl C)1 Lwj t aJj>- 

(1)L eiljlpVl Jl pJ blj ‘Jbi ^ y>-j aJ&3 J-A* jl 

o^pIoJ 4 xw » caj^p Ji aJUJI J aJL&juJI eAjll?Jlj J5 



TTT 


L jjUJt J\ jJUM jA 


iJl jJLp £ j>u — LgJ N oLx^Snjj 4aUxo l jJ oli - aJLo-^ 

-U 3jj-^aj 


doj^-1 JjUoV 1 JA S U L m -j J I oLa_^JUJ| ^yjjj ^| £j|jJl ^9 
J^LJl jJl J]sj toU^Ji J~pI <_y^ *(_$! bj^Jl olj yu>- ^ylp 
iJjiiiJ *Lip i^>-J jN t lfela^j L^- jljJL>- jA iL j!k> a jZ3 

jj-pj <uUJJ aJUMjJI A. j o. Ja , ’.:l l oUUjJI ajU->- ^Jil jl>-jJI J^J! 
SUJl k_3 Jj^\ AmmmJjJI AaJojVLj JMs^II (Jji l^Jjj Lfll a OiLjJi 

^ JUJl oLllfOJ L^L-Vi «-J» oiJL>-j oVj c^jSfl 
iljU 4 jj- 4P 0bjJ>- 0^5sj 4J^aSfl 
U15 < jJ >jVl «w_*5^5 £^dl J 4-jIjJI i-ij jlaJl jl Jb 

4jI ^^1_yil v — ^f£Jl 4kUJl Cj^ • eJL& 

ajjfc A^rJl^iJ *Jl£ Si jKA I jji lu5 v»J j^-19 ^9 jaJL>w....<Jl OiLJl 

( JJL>Cj U-i 0-5^jl *Ua>-Vl aJLa ij-S'J SiLJ! 

t4-3>Jl ^ Si jp^jdS ol..A»Jl wiLt^TU jVl JjAiJl aJLo^u 

j Atj illjilj tl^LS"Jj'-li ipj^?j»Jl Sjm^)1 oLj j^Jl 5i j*-*J 

tl^jL-S”y ^ l$JL»5j SiJi>wJl tiJL^53l L^23La>- 

^ iw» oox^f c-i-S" UILj ljN <kaa*z>*a f-L-iVl «JLa iJS 
.LgJ i^JfjA J < jij%3l o LL»j u UM (^t cJjS/1 |»LlJ1 

OlaJU ^1 ^ V!“ pJW 1 |»Lp ^ 

ol jLi>-I (^U'-IA^i)^ 4 jI (_y-jjJl f-U^Vl 

c ^l«iJl ^Lbjl ^9 04 j yJlA 0L5 jA ^llJj JbJb^l] 

4il ^I j ja UiL>- -bl I J>\ ^gjJl) ^ jbO 

cj j£j ‘C»3^Jl jjjAJ Aky^ Aj yjas- jJt> oL5 



oblSJl Cj j £j (JjJfll <L^4 j ol j!A jjj*JJ 11JLJL*j Zij.sig oLS” y* 

i _^ £ ' oJJu l^ij iAjJJcJl 4-Jli j^p Lgjl j i^jS/I <w>Jl 
pJ IJL& j^lp- ^ jiaJl Aj j-^2jJl 

(J_^ 4 l * .-Vi oi tl$5lJlp ^Lj^/ ^j^oJI pIlJI aJLap ^jSlI oULJl 
PjJL> 4-/L5 j tLft4 j_^JU*J| <uJajSfl «I)^^ 
i4jI>-J ci i> t4.aJajNl JJLL LgJU 1^ 

jji <J Ujj ibcSfl <L5 ^\j 4jljb»- oUSjJ jUiUail jt Sut 

S^J JjS\ J>dl J>-1^ ^ W jt 
■ Jj*ISX 4-Aalp d> U gJ tdlpil ^l^jjjl»w pJi lZjjJ2*\\ 

(OjAjJl <LiftjJl a JLJL* of ©JLa ^j >\j jjjjLjt 

Ujj t(Aj^jiiP) as y>** oIj J* *U£Vl ^ylp SjJLaJl l^jjJ C-J15 

j»J 4^3 4 *L^p Jj'if £-1:1 ^JJI ix-j_pl cJ&£ 

tUJj <JLi\ljj>- oLjtJ l .ilS ijl ^-la,:..~^ 

. oL-JjjJl £_» pUuJI 

J iJ*J 4 j ..*aSfI (ji <Sji 

t4jL>j^53l ^ oU’^>**bM *Uj 

j j& (_j9 C yJ LftjjJb Cjltj^SxJl oJlfej ioJLc*^> oLljJ^ CJJ5 

t4—ij frUJj *^Jb- IJla J5j t4^jj5w<j*l« ol^iai ^yLf' "^1^" 

'—aJIij oIJL?-j (^Lp (_JjL>»j (jJjUji iSj^ 4jIp^I i>w3 

4j (^jJl Jj'ill <_5 jJL>*J| tj»^Aj 4 jJ ji- S^Lo 

4j! ^<aj t^' 4 Silo £>■* 4 j! (^JJl *4^1^ 

(J^ oUjyl *_iLs>I 


Oparin 1961. 
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oUjISsJIj obl*>Jl ^ aAjL^J! oj>*A)I j JA& i^UJl 4J 

ibLoJ jl icjs.S' jj ^J Aj| (^1 t t g >- jjU jjl>- J 

.aJUU o J aw» 4jJ^*“ ailjJ jl jJaP % QjcoJ^>-I 

5j£aj lylio 4(|» \ \- ^ A^T) c5jjj -iJjjU j £j 

t^iJl i—*Sj£ L^>ULa jl£ b-ij ^jJIjlH jf 

|»Moy j»Ip ^j jb-^Jlj Uj^Vl {y> 

*) jJL* (Jl 4^«l>w <JUsj (,5 jjj JL)jjU oLa! 

JioJ o\Jj£# APj*J>*A loL>JU iSjJj+0 ^I f-UJl (|»Y • • V 

tA3 J m s aR j 4jj*Ap C^UjJ^- j j£j jLi>-V ^ l^jSljlJl 

I * 

,_yl^ *1 ~ * . ' j iJp Laj IS L^ Ui^j OUUII 

i«UJl jL^jj o Uj ». l lj U^A(l 

j-L. j jj\ ^uj) \hkj*s i: U J A~>t..,..i.'.j (3 J* OlpUwlj 
<ut> ,(U 'N |»] j4J~dt ^Lj*-T cJlS' jl Qas^jU ^^^AjS/l 
( j~~JL>tJl t oJj-Ip oL5j^« Oj£z LaJLz^l apL* * 1 Jjj* 

J~>- Uplj l^^Vl ( j^^>t}\j ciL»ljjA>Jl viJLJjL^Vl 

^ t*iJLL>- jl$ oL>Ji jtSj t4l£ jJUJJ ajj.Aw.II oLlj_j>JI qJla jj£j 
o-^l oi aJLl^Vi jl ^j«Ajj ^Ljuj «a*>» J-& otjjSLa 

jjkJf aASCjuJ j»jp^*JI ^J^Jl ^jJLaJ ^_4 cJb- jJ jlj 

: jUl5 5j>*L- olj Lju yS/l jp < ySJuj j^i "^jSUt^Sjl 

,_ji Ijr 3 ^^ &LJUJI jt ty>vg j jtJUJl i_ijp 

Stanley L. Miller, "A Production of Amino Acids Under Possible Primitive Earth 
Conditions,- Science, Vol. 117, May 15, 1953. No: 3046, p. 528-529. 

< ’ , ’ , Stanley L. Miller and H. C. Urey, "Organic Compound Synthesis on the Primitive 
Earth," Science, 1959, 130,245. 



[f L»-jJji-bl ^1 jjialilJ 


fTl 


ep-j-UJl p-UJl J-d**! ^J * V" js^ O* 5 V“ CjtJ^ 

jJS” *—s^p SjixjjU! 4Jap>«JJl clJDj x»j 

j—Ji aJI jIj A. ft . t . 1 ? ^jJLaJLoJI j— ll frL^i i_JU? 

J-A»t UiLi^Sl Jbu I^S” L; jiu-l t ( ^ rr L-J AJjJLJI 

J^i J^ l~*j Oj £ t 5 L 3 JI 

oUi?jiJl aj>w» jLisf-V (JjJU^Jl jl^>JI ^ j-S"! cJl£ oL>JI 
C^ ftl frV*JL*Jl ot jJj jJ^ 4 Aj^qwJ ^..ol.^Vl 

01 Lg™*- C~5j^S/ vlJUJl ry> j. J* .+ / > jJli elJLi^ 

Ji* Iflia iSL^JI sLti ^p aJL>- a *as c—J ^j_^j 

(*■*■ j jJ^Jl C~ilp SI 

A«i !jA JLuj <U3“ ^*p oiLa oLij oLoxJ) jt J.S3C- frLaJLp 

tr * i*»UJUl ^ k ^ r a»lp ^Lp ^_^>o oli^Jl 
:oL<a5Udl ^jA JUJLaJI 1 _^Jlp jJL® a*^»«j A.a : .a.->^Jt 

A^J ^jVl <~SjS J* aJIjlJI cJj>JI L /U i 4 j 1 :Vjt 

^J.o- w .a jji C-*-1 ^Jl Aj^jvJl ^ e^jLJl aJL^a^aJl aJI 

oZj^ja < j£j eJlA 3jUi ^yli jJI jl »iJLi 

jji aJlJI jjp IgJjju ij^aS/l ^^pUj>-VI {J ^e- jJL* JaiL*- :U*tf 
^jNl £*U/» ^ \*J*-J* (J J_j*N «^UT ^3 £^Jl lXa jS/ Vjajj 

tJbJl ^ j-fl-Aliyrf Aj^S^oJi AgI y *S/l 0^3 cJIjlJI 

aJI cAmJI Am«IaJ| A^wail t—3jjlaj! 

ZyrJ ( ^akuJ l j»~wa? Jj SijUl 

A^-Ul Jl^Nl Jl 0-1^" ^11 aJjUJI ojU! aJUjJI c-isltjJl 
Jbw J (3 J A;>t— alJi J j* oUU-iVl JL >-y C-~*- aJIaJI Aljl ^ 


i*#TI 


Rifkin 1984. 
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L^.-CS 1 tiflLJi ilj^Jl i - J t kzpx JiJ 1 ^3 4ju3j 

oijLJl oJUaJI jJL>a |»J>WAfl IaJjJj t jAsLzJl Uj6 < jh*Ju 

o^pLaiII jJjuti i»^ScJl oUfw^Jl <Jj-*J ^ *yd\ 

<LJI <ol>Lw*Jl <L*'jfijS ^*—31_^Jl ^ oJU^X<Jl eJlA NjJj 

ft > , *55IJ a J| J.t. /» a JjuL 


{ jJ>\^J>-] jl oJLa ^ i?Ui y* 

ap j*~j j<uu:»l>- 4 a«^j (nILjLjJIj iAL-jj dLJL^jjJL^Jl 
Oj& jijp Ail clUS v_Jui>i ( Jx»rtjJl ^ 
jJjuIj ^j>Jl iaJ.~>-l l^JJI y* cLLZjj^Jl 

oUaJD y_y>^j olJb>-j Jjaip-l aJ15jJI oljLjtjaJ'^l 

(^1 4 J yk> 3y <J^>" {y* 

J* ^ ‘cr^U^-Sfl el* JS zyrj ^1 uLe>)l\j t i * 

^jj^» 0 _^j jj5c<JI ^JbJl jU (e y»j£j>j 5 y>Xt> AauJaj l^Lo 

•(i^Nl t _ ? U SL>Ji pjU j*J%* j;P JjcJLs 


oL>Jl ^ 5-^aSfl ^j*z j Ji5 ^jill ^UU«Jl 

cf-LJL» JJUuJl j_y 1 |pLu? IgJlS’L*^ c-^j j a^I^JI 

J£j _ycJ a^jLLs ijj oJ j_y 


olijjs^ tS '■^^ks’r <^i t_5* JJU^iU aIsL-j 

j^Jadl £j*J>y> oJ.».>- jjusjSlI A-SlxJl 4jn-JaJl oLtLaj jl 

pULp ^ S^U- oLiUj ^1 oJlfe iiUjj ^y L o ^ ll 


**“' R. B. Bliss and G. E. Parker, Origin of Life: Evolution-Creation, (California: Cre¬ 
ation Life Publishers, 1979), p. 14, 



[?L*>jJjjJuI i-JLt itjaj jjLzJi] 


rYA 


lyrj OJj~*i jj~rjJ*L>-^lt 
0 

}j*rj ( _ 5 1p ( j t ^-*Jl oljUu JcLa jL(Jl (CaCO s ) ^ 5 j->Jl 

f *y urfJJ-^ (^ ^1 M --^jJl cr^ i/ 

^ jlL«Jl Zj>-j jlj <•^JaiJU y-^jl LfcJb-t { jJ>j*u j->Jl jj>*>Jlj 
^ etUi JUJbxJ bjJal-^N 5 oLd^i J^IjlJI I ^>- 

4jlxJt ^ JaaJL *k>-j iJLft jt ji o j^p • < 4 s r^j~>3l 

Ji ia . l l e> Ui aj A*<u>t 4 pUU 4 A jli **j-P> g» oLb^j>* C^aJLzS^V 
p-P^L liiiao ii?-^Aj ^J f-LJli ifcjlSJl 4 jj^2aJ 1 ftjlft (1)1 

i4jj-A»Jl iZjlLJ>Jlj j^^l ^a 4jiLp J*p oLo.5 ^j^>-J £la*-^b» 

t>* £*y *j yjj*j*> ^l ‘^jVJ £-tuJl etuis’ 

bUi_*l ( jia^ » jl 1 UjLip! jbyjl ^ 5 JIp 

* # * 

* 0 =^^ <y ^j^Jij jlwJi j>- Ja^->U ^J 4jl 4aJ&- 
<y jU»^«JI .i g «<> > I jjji jP^j 4j^>J 1 jJU 

oift c^LdiUJ ‘W r"^\sV5 4jy*uil ^yJLp oJUwJl obNjil 

4 * . wi * <^>jU«j (^1 ol t^jSLfJl JJUdl ^ lJps Jj ii^*«Jl 

^ ^ Aj^oaJI frL^SJl ^5 4 jjjLw ^eLwJ aJIjJI <CLJl olS’b>*^J 

(J i*laa tlJ-Jj Ajj ^O ^ l l *L*-Sj| ^ J^ 3 jt p-Pj IJL^Aj 

t y^ I 4 r «lp 2 uJ LgjI ^t..A? l j-aJUl JJU^iJl Jbei (4 jIjlJ| 

. sL>Jl J-rf?l J y>~ Jlj^JJ AjL>-| ei~^“ 

|«Jlp J jAj io-b-ip iSjJiJ jJLd AiLcbJt Otwaidll jl jj^ 


’*”* P. T. Mora, "The Folly of Probability" in The Origins of Prebiological Systems and 
Their Molecular Matrices, edited by Sidney W. Fox (New York: Academic Press, 
1965), p. 41. 



[ iigjjuJ i pjui ^j\ jjp jjuJi 


rr* 


^IjlJI £U)I 5oJLi" i^jjb J~-> %j=^' *U^JI 

t ( \ JJjJl vl-9- <y» 5^15 o^ipIj ^ JbJl 

JjJLa 4jj>J (1)1 0^1 0 j iilo e-Lo^J! pUJLp <1)^3 U J^J 

bJLP o! »3iJS ^1 v»jL^»I olJLpVl l»J ^ylJLJl 

oIJIp oljl>«jaj! j! Oj^j frUJUJl ^ 

tAJjj jl>*> *—^315" j» 

iSLsJl { yA oL-Ij3 ^Ijj y* <1)131 tfjtj t (UA) j (UV) ,^-j>Lf)l 

00 t 

lli»l>- lia.l>- f .Ul^l" <1)1 ^j^Sj jj-nS'^ 3 U-ft 

^LaJI ^>*Jl ^j^jjJugJl <1)1 f-ULJl ^jsJI U5 t ^ oljUJl 
jli~<Jl uij cj^*J1 ^jl>- aJ^--«q j.> t . r^ <» OlS' ^IjlJI 

d)I 4 jL**Ij 3 t^jJb-I ^3 Jj^/jJh 4^ ^d)lULS ^M<Ll*Jl 

eJjJjj— JjVl ^1 ^1 i^ylxJl £L«Jl <w*^^ j iiLft 

jJl5 4 j jlS jl £j*>*~£\ 4j |«J ^yljJl <l)i “JtiV jA 

l^ijla (1>1£ ^->1—5^11 (l)t (S — (—JLpI o-LjjJ— ^yliJl _pl bl 

•° 0,) 5>i 


,,n> Marcel Florkin, "Ideas and Experiments in the Field of Prebiological Chemical Evo¬ 
lution," Comprehensive Biochemistry, 1975,29B, 231-260, pp. 241-242. 

Heinrich D. Holland, "Model for the Evolution of the Earth’s Atmosphere” in Pet¬ 
rologic Studies: A Volume in Honor of A. F. Buddington, edited by A. E. J. Engel, 
Harold L. James and B. F. Leonard, (New York: Geological Society of America, 
1962), pp. 448-449. 

‘’ , * 1 Philip H. Abclson, "Chemical Events on the Primitive Earth." Proceedings of Na¬ 
tional Academy of Science, 1966, Vol. 55, pp. 1365-1372. 

Sidney W. Fox and KJause Dose, Molecular Evolution and the Origin of Life, Re¬ 
vised Edition, (New York: Marcel Dekker, 1977), pp. 43,74-76. 

Heinrich D. Holland, "When did the Earth's atmosphere become oxic? A Reply," 
Geochemical News, 1999,100, pp. 20-22. 



[?L>- 4_JLp <>Jii j 
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tSjjU jJL>s <jj>*j j^Jlp ajIjlJI L yJl oL-ljoJl jU I 04 J 

^9 I CjLmMjJLII aUpL 

frL^S3i «LJLp 0^ otA^Laj o jJb>*jj ^yl jJI 

^>«-*«5'}M J 4j*t**!j 4JL*w» oJLJLp (3*J 0^j>j j l ax )l 

aJl^c- cJLpIj JL-5k k^jJL>J jJ i^IjlJI ^ 

pLJIp {j* ^—> erf t<L—*S/I <-~£Ji 

^y> 5 j~S oL)^ Jlp { Jj<ji 1 L d)l5 jUJl ^tid! of 0y**j» 

of dl&iji L$ji ^ jLla Y * •) ,>-**-5^1 

LgJ| 0 i....>^ ^IjlJI j_ 5 * oJlS" 4. ; .s.. *» 

|tJ ^bj» t)f c< ^L^S"jJI j j l ali l i^jjJj>o 

t JL«5j* JLjJL?- ^yLf- \£y>C jj>%^a 31 C)f Uj jjj^j j^i 

J 1 j^i U5 iaJIoJI ^jVl ^ ^~»*~5f £*U* J 1 jr^d 
J^l cici^UJl J_pwaJl ^JjI J*z* 'fc* f V** of 

.° 0T) "S^ jULo r,v Jll* 

( j = >w5*ifl (Jl>- jJ~a 0 _^i LOhJJ 

jjb j cojjU>sJ L^JLc- JUxj^l UJtt UjLp ous^Lu? tp^aJi jpUl iJLft jjl »«.Z 
uijjj,Ji]\j Oj ijjf 4 aJ? i3bja i)bj& u^i li| Aif 

yo cJl5 l^jSl JUJ 1 c—IlS ^^La->-Vu aJ*pj 

oJLaj t <l)jjj’Vl 4 aJ? of (1) J3 teJbJuiJl 4«>w»4lJt (Jj* 

OiSCfilil V_J l(_£jS^f j^La* ^ jf i j M <kJJl OcJiS/1 

l **’» R. T. Brinkman, ‘'Dissociation of Water Vapor and Evolution of Oxygen in the Ter¬ 
restrial Atmosphere," Journal of Geophysical Research, 1969, Vol. 74:23, pp. 53-66. 
''*'“ Harry Clemmey and Nick Badham, "Oxygen in the Precambrian Atmosphere: An 
evaluation of the geological evidence," Geology 1982, 10, pp. 141—146. 
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Oj£j jl ilUJU li-jj J^boVl) 

oj^iaJl oJla ( J1a -LgJl5Ltl h*~j\ j— o j 5 eL»Jl 




OH* • lb 

oUUJ-} 

<- up 

<t 

//. 

< -//• + //• 

(V 

ILO+O 

<- OH* + 0/7* 

<t 


<- O + 77 

B 


(^jSlJull ( j t aj)l\ £^1 j* ^ <d*X»*dl <uLa»*Jl) 

t^-jj^kd) 4.15^3 Jlw ozyrj |»Jpj ij^rj jLuai>-lj 

^ sVl jl5 jJ iJhJIS JjLjl JJ jT Qj-w 

ol< jV oJL s sL>Jl <jf t j5C<»-j 

jaP I jl£ j}j ‘JL-S'kJl o jaJj* o oL>JJ aJ L*£ }\ 

ol j*Zj+}\ ajL»j>J Ojjji ijLb i3bft i j£j ^Jj £luJi ^ zy’ry* 

(ji oL>Ji ^yJLp (Jb>tL^i'y t y > w»4lJ l c3> * J . rfil l 5 L>iJJ ijb^SvJl 
«JL.>iJ &JLi oL>«Jl Jjiaj 5^3 iiSCJUJl oJLa 

i_jj^aj ( _yj! aJLjLSJI A->i— iJl (3y A*-iVl ^ l-Lgjj ‘*UJI 


»'*n 


Wysong 1976. 















[?L>-jljjJul Ljii) j ^jU*1lj 


rrr 


{y j*S) *!*• y^ ij j$> ^ cfl ‘u* 

i£j*J 3 ^ iSSUaAJ y&%j> J^Ip a^JL p yw (<uiL* 

oLJU-p Ljl*lu-I SJ jL» 

Ol j-p jJUJl ^ iUe >jJl ^15 (iJl Oj :VU j iLjL*-S31 

<5-Ui *LJl J1 >^-1 ^ j-La^ ^ JjJl 
j^ 15 ol Lu^^i jJ &ObL*Jlj LjI j 

O^i t(^JI^il ^ aJLp jJki M L> jAj) s-UJl Jjl^>-1 

oLxJl fjLJ 4 jI eiJUi ^yj (, -.-Jlj $L>jJUco JJDJJ A>*-Jj UjUAj (_£j->- 

JL*~Sl ^yljj Lj^o^lj *Ljl jU«j L J^ J>*J (1)15 *A >jjaJl aJL^i 
^ylp c?« < uL »^lI Ob~<Jij 

iJLuJl CjlJbJLP jj^3 UojI f-UJl C*a*J Jb>w (1)1 <LU*Vl ^^LaJ^Vl oJla 
jSUi V JuJl oli> itilk. l|l» oSUi V ^1 AiS^uJl La* 

•4^. <y <1^ y 

l^jU^SCa Ji^wj jJJUedU IJL>- L*L~>- La> 1 Lj^a'y I 


(3y u^j*^ ijrTJ _r~^“ 

i3ji <L*-iVl c j ~> ^ >~ 5' 1 j J~Sj jJL-ft Jl f-LJl JJUjSj 

jll-oJl £_« 4 5,1,iaU.il oLjJ>- Jb>wj (Ua*I 4 «‘>*...,tf:.ll 

l y^rj yull LJyVl L»S t^LOl j Oy_^Jl JL*~Sl ^15 

^l J^pw jl5^ ^LJU ^ySlJLil <-~£jJl <L)^s cLLUJ a^c-iJ ^pLJIj 

.^Ul jU*jj j~>rjJ^\j djijZS I ~L~~Sl ^ 

0 j£z ii lJc>- ^^ U^01 

.Li j#)i I ^1 J jxI~mI OjJ 4jtj 4A>-^Ul t <jl>«l]| l»J 31 ‘Aj^ajJI 

J_p- oJj-Lp oLI ji jli iLJj^SM jlp *j?rj ji ls^ 



rrr 




£ < 

l-l>- jj**U**>- AjI Ala^-^ta £_a J^3 ^IjcJjVI ( JjcA> aSC^Aj 

j£ Oj£* ot -Vj N 5ay>-_^«Jl Lj_^»Vl jl iZ*JLZ£ ^y j+J>}\ 

iO j~~ i*jl Jli \**S i^Ip k—ijt V * t3^>- j~?J ij^r jjJ^a <J| ci^Slaj 

* * * J15 1*5^ c^Ip c_jaJt o * * L«j j! 

*Jjii J *lw y !*XJl ^LuJt ^ ^J>-J ^J-C’ 5j£s voIju Ujllp 

iLj j^>Vl |»lJ>«z^l j jJj jL>*iM Ooj^-1 *1^-5 ljL«j>tJu«l jl*Jj 

* i i b olJgjjJlli *)} J A^yl gyJUj ^JLs t aJL, cJLU ^slsJi 

— L j— jL»^— ObJlp ^ v o ^lp ^ ^ c*^>jL>«iJI 

JL— S\ y Ij ^ip hoi ^jZp%j 4JLi ^IJl>w*lj oly oJLp jJL» 4jy>iJ 

__ c 

Jj-^t>Jl ^ I^-*jj i*LJl jU*;j jjLjJl jU>j 

j^ylp (Jj-s^^til ia2 < U5 v»j j ^ ^^^->>1 ( j t AA . > rS A>-\j j_5^ 

cil ? Ajl^lJl ^j .JbI aJlJLb jjij Jy&lj oLJ_^*£Jl yan-i 

Cj^ (_j® olpU>- J j^>J l^laj l^-S Lat vi a I v_jJL>lJ JLi AjyjiJ 

"AO fU -Jr^j ^rdjs* ^ ^ (J 

AaLcuJI 4jjI>*J d)l A-~jij jly v_SjIp| t^ij *.Jl ol^=»«Jl jjJaj" SjJlj 

oJIS Liy»SfI uV (4 maS)j l* jLipIj LgJ y& V yU-Jl ^■ILoJL 

^ Lj_^»Sfl y# ^yaSli ^yrj ^'te r L" j*j toUa^^fc^Jl ^ <j)&Jlz.*» 
j^jlp jLi>-N vr* t5* -^jd ^ ^ cil-^tj "^^t^yljJl 


“*•' Abelson 1966. 

<'••> J. P. Ferris and D. E. Nicodem, "Ammonia Photolysis and the Role of Ammonia in 
Chemical Revaluation," Nature, 1972, Vol. 238, p. 269. 

* ,M * J. P. Ferris and C. T. Chen, “Photochemistry of Methane, Nitrogen and Water Mix* 
lure as a Model for the Atmosphere of the Primitive Earth," Journal of American 
Chemical Society, 1975, Vol. 97:11, pp. 2962-2967. 

Stanley L. Milter, "Current Status of the Probiotic Synthesis of Small Molecules," 
Molecular Evolution of Life, 1986, p. 7. 



[?Lj- jJjj-l! ^1 5j Joj jjiszll] 


rrt 


4j^il ^.|rt>r JmJI 4 . L *, <7 A j j^Lp ^ 1 (1)} (_$1 

J >-T ol JS"\ U-Jj tLi ja\ jjJb J^v> <_$! 

jbv-Vl ol L*jj ^lioJl <^-5 ^Jt <J y>- jl>-jj N -<3 

fA-Jf jS/l ^1 j-J-J JJj (_$i 13 La ^j-JLs D 43JjJC» j-P ^Ip jLJl>» T ,A ^ya 

( ' JA) . n c^ f u jUU r, aj i,n ^ s>ai j ^jSfi ,> 

l^jl J-J J^lji-al <lj>^ ol J*-PJJ 

^IJj>tI~-L -U.1- JI CjlJbJp ^ jiSl ji oJU>-j *V * ^Ljl ^5 

* Ojaj 0-1a» cvlUjJlj 

^jlp 4JIJL)I t_3jjlaJl ^ jUJLil < j» jpxJJUx J*^ 6 *^ jSl OlJbJp j^5 
4.*...tbU a£JL$<JI ol 

Vm-aJ| T * • LgiSUsj jl*Ajj\j T * ♦ Y o • ^ j-*Jl L$J jb j^l 

\J,J>- I oLS 1 viljjjl J Oj&i o! Utfjl |»j^Jl «jj* 

aj1^>Jl oL>-j3 ^ tdLjjKJl i jjiA^-j y-i3l 

4-rf> ji jl bj (1)1 X 'i/j tijSljJl ^^Lp iJif- ijbjl 

, » 

^llqJl ^5 ^ UpIw? O-SlU 4yJ?l>J! OjjJaJl fj~Aj ji JJ 

^oluLjL viii^jlj J^-Jl Jia jfljJ 43Lu?^/ L — ^l-LJl 

^Aj 4 IjAJ>* Jl 4JUL.^i ^JiaJ tJL^J i4»jJL*>a ~4*a.Xpw^aJl o3JL>mJ) 4AJjJl 

al O^A-Ij^I *i£j>tj ^JpIaiII pJb <Jl^«Jl c4jIsj-J 

4jL>j>- <JlS {jP Jlj-Jlj ^>UaJlj L>- jJ jjcJa 4 ^ 

ij^jl <_s* J^) *tj\ y**^ Lj j' ya 4 >«jUI s^LJl 

,,M> ibid. 

. A. Katchalsky, "Prebiotic synthesis of biopolymers on inorganic templates," Natur- 

wiss, 1973,60; 215-220. 



rro 


[ ^JUJI J\ > ^JUii 


Jajl jj j^SbJ 4 jjj j**hS\ 4jJ>L*J 1 iSllaJl 

JC^P-Lb jjglai C-J J ^yi 4jj.,rtwll Cjbj jpjl lLjIj j 5iLkJi iJlp 

J-^Ji <w«£jJ! 

jJ~a A>^>u u bu^ js»l«j Jj>- ^jJiC^IjLp jJLL< 

eJ U Sf 4JLiaJa iSjJiJ 

Ajjp*c\\ jkwJ JLoi jJLo jA ^JLa 4j^>dJ lU>- ^Jap!j jj 

IjA Jjl ‘V~»t ^yLp Jj-apJl J^l ^^Lp 

iOl-Ub 4jj»cA\ obJb^a ^jjuu J£j iojj.. Jl JJ jUi if- ur*J* 

^ i>*jCbJ\ o jlJl i»Ui .j-J ^aJ cS^a Jb <LjJJi<Jl ^jbJl C>yki 

Uj^Vlj jli-^JLi iSL^Jl _aj Igjl 4 j^>cJI 

(LpL^JI ja +*j>£ J pUIj 

JjUj <L3b^j£J! 5jljJtj JIjlJI olJjCi Jbb 

Li «!U3S jA\ 01* j| tolk^Ji Jbb JLJl *UI j t( J Jl 

^>a Jb ^! 4jt J-lPj j»-W> ^JLJl jLj> Jjbb (^jjl 

b| ISJ ioL>Jl j;JLJ tAT r o J cojt lil ia 3) jl jt ® J *yrj 

^jA Jb >b UjJp jLi ^ 8^5LJI c*^U>x)I *1)^ -i»-l . i ct .p1 

/ ^ Ub! ^yftJlP ^»i LwJjL® 0J JC Jj jl 

—Njl- J j^a^Jl ^ Jb V «L>- Jcij pJb Aljj ilJLP-i ^y» 

p..»a T J ACjoSf 1 t<CbljJb < W - j <Sll £ljf 

jLpjULfc^ i_S1 ^>«jVl 4 jjL_j ;^-lPJl 

Jb jjla dr 3 jli%«5v*Ca jldL«l5 jb JJ^ 

^bbcJl j>JLp l ^o —J iw^UJi a J-Aj t jic«^Ujb» Lo-Aj ^C^jULuJI ^Jl j 
j^^J Jb l$JI jJj iSL>Jl |*bP^ ®.Jl^-iS/l t ^Tj-oJl 


<,v » T. E. McMullen, "Problems with chemical origins of life theories," Excerpts from 
his lectures between April 16, 1993 and April 3, 1995 at South Carolina University. 
(hitn://www2.aasou.edu/facstnlT/ctmcmiill/ CHEM.htm). 



[fL>>jljjJbt pf i~alp <jjaj 


rri 


4-pdl 0^® 1-i-gJ *5 jJS jL?-i ^ ilbli 

t Jaib RNAj DNAi}\ ^ 4.>,.^.,Jl 4 J 0 JlSLiVl -b*- i^jjL-j 

tijjl —j AwiI ^y> lgA5o v>Jl obl£Jl oUj5v9 Jl Ul 

JLp ISUipIj coi^^JU ^jUJI JSLgJl Ji* UI3 oNU- *U^-t 
jJL-a 4 j^> 0 *Ua>-f ^»-T Ua>- ^1 d>~w jjJblj ^*JLj 4-o j JLm.«J' eJlA 


p-*j 5-^UJl 0[ i). 4 *c5jjjj 

iL m jJlLIj Qj-ij loL>- ^Jj5cJ 4 aj^L« j«P ^ 

0j£> uf Jb V 1 «>^jwb>u 

if oj^> V-' ^'^rj o\j ...4ijL«J ^yjl f JjJl ^ 

4-0tAj 4.JL) Ojli jj 4^Vl ^j-<S>Lq->-S/I 

7 flL>Jl 0 LJL 0 J jjp t4jdb>«-a aljuSn 

<_yA 4*fl. J* i_$^ il^j^il oj 

^jA Y.& * < ^Ip 4j^<k —j L5 sL>Jl f-L—>■ ^li>l Lg-s 

oLb^>- c-JtSLi l*jjJb ( _ 5 >j c4Jm^J{ ^jA */. 0 * j 4 jjL-JI 

pj 4 j^>tJ J5 oj Jj jiiP j^a jf "olwlj" ^- j 

(Sj^U jJp> J\ of j jJLIj U jSxjj iolwlj j—< LgiP- 

tj* ^ or* fjjf V" ji OU& t J* J* i^f 

«Jl ^jA 4jI c J O-Sjjl ilUS ^jf J&jj of Jj N ScL>Jl ^P-Jb 

J-P 4-jLa-S^ j! t j^» olwl j}\ 0^>«J (^f 


:^yj (^jjj oJjjLft oLUp 

^1 ^J1 < juaw.> ^UhjL oL>Jl 4ja.5T jw-aJ ^j-A 


,,, ' > A, E. Wilder-Smith, The Natural Sciences Know Nothing of Evolution, (California: 
Master Books, 1981), pp. 9-89. 



rrv 


[ igjJu Jt jj- ,y] 


4-Jwol Lh>-I Jl ^b>»J objl53l jl £_■* 

J fld i oUwlj 4JL»A«JI jl>wJl 0»>wl (j* 4 jjL-j 

^Juut AaJ 5jU cJlS’j 'WijjAiJl oLLuJi 

. 4-1p 4jI>*^J! <_s^p! V blj .. .IJjj- ^g*o jlj** IJp 

4-wj^M J»L^I jl ^PjJ <_£t—IjUwJl Co^>-1 

J <U~-b*Jl |*j u^-wijJ OS AJJLpJL OJ^So ^yjl 

*—-*Jjj toL*jj-Jl j Jj aJujJI oJla ^Coj *<uJar«* o^L~JL«J 

oL'jjJI vcJlS^ S| *<_$jJaxJL JUi> U-i 11$** ^jjUcJl 
j j*-~j jJlJl > »lal)t pJLft 4_>«J] CubSbCM J>3 <U_*LwVl cJl jS.ju 

f j£S t J j uJI l$J j£jj J tlfxJli *Ij31j jjA 45JUallj l$j j£i Sjlilal C->Lj^f 

w >jh iS-by Jp *,_^>«j lj~S <jy -1 ilSw* J| J_p*I *Ip.>VI 1JL* 

(c->l jaj j^j) 4j^L>-S|I olJ^-Jl c3Vl J ob» j| 

iC^aS/l jj>U>-Vl J J—S'4PJ^a^a ^ Jo?-lj pU (Jt>UaL»l 

<UJLmJ| JaolJjjl (JJaf AC^sSfl Cj\p 

JpLj jl 4»wi jj5w sji&k* IpjjJu oAcJjJlj c E, s^JLJl’ j 

UJL» J (Lg^>L>- 1 —«.... •> -) <uw»S/l I objj^- oNI jl ob* 

t^rr 4 ^ {j**** 9 ” ^ * 1 jj^*-H J-JLdl j^i Uj-^pj 

> * * JS\ fjA 5jj^Ji JLiJl olJLjJLP ot ijr*" J * JLcJi JbJLP' 
‘■iSjt’r jUiPl pjo tciUS Jp ajl^p ‘ oLJjjj' j ^ywai jju3-*J>- 

<vJU«Jl j^Jb jl Ju b-J jj» aJjLa ^ UL j j£j* 

cub JA j^Jlj C- C^W a oL5jj J Jljj jj> 4J Ojj&j jl J 

Sjobjj^- ob-JjJl j*y j Ijp Jj ;4oj^Ji cub-JjjJij 



[?L»- *j jiaj jjiaJl] 


rr\ 


Ji 4**>%*J> oLi Jji ‘tftj J ;4o«Jl oLJ>U 4 mJ| ^g-5 ijP 

f'iSj^r v-ijl jl cj'yi o j^S' ji »wiji {y> j j&j 

lT^J* \r>* uf* ^ Jj 5 ’*' j4r*\ ^1 

yAl obJ j jJl dj& 4-j15k^J ^ ji (^ ^ ^ ^ Y) 

iiUj- ajl^I j»Ui t^ylJlJl ^-UuJl c_ij j£> ^j> y* 

> 0 • £y> Ojl y>- <>*ji UHI CjU>L* "Y t {jA SJUJ jU^-I l_->J-j) ^ 

‘j?j jJl V~J J*r-i *i5J*r J ‘hjr* ^ * J! 

ialiJl l«j JUj^| j^j j^-\ i—Jls^ iy*J 4 ‘hr~‘ oLk^lj 

1^)1 «. '-IIS') 4Jli AjU- ‘ULal JlU 

5jli) ftjl j>AS [^Jajjtuj t a-jIJLJI jjfi 4r '*‘y l£l*i (4 jLLj 

l jJ)yc)\ Aj^fj 4-jlJlJl ^ ilU.flTj (3 y>C~M CJLS) |JL>* ij~M3 

4jjP *j <^->JLfljl ^1 jjJl cJla ( JS 4(iAj j]p C-»l JLo} ilsUa 5jl y>- oUj-jjJ 

jl 4 jU1^>-| ^ <_£i—J»LiJ *Lgj ^j-Sj* 

lA-jlJ?U&Jt <U*U &Jj)\ 4a*J* UU J C^bj^9«Jl 

l*JlP jtf Uj^pJ C4^J| obl^Jl ^ OLjj^l ^ Ur* 

< _ # 3| o yd\ l^jl i^JDS ^jA ^*jbVl ivIxJl k-ijji? ilJj&bJl (jpliJ 

^jjJalil (_$Jj^a ji jjP iI aJLpL-j |*Uaj <_$! 

Jj&Jcjj* jjji AaJwS/I 0! 1 ^JLpI jIa» 

Cm oJ L < C .. t7 C^L-Jj jJl oJlA ji ^-PJj iloJL>- oUjj jJI ftJlfc 

Jli ccLUi^ tiU>Jl 41 Jj 4 JJI ^1 *pLJl 

AJL^i ^yfi> Lo->-i ‘^‘y +0jj ^JL>tJw>l 4 j Sf <WjJLP ^<4> 

I ^J.Ua.1) pLJ) <CP jtlli ^plii ji cJflAS 49L>- 

iUJip *l*J! ^9 ji ^ i jij£ J -AJLP P-Lj) 



rr<\ 




*U 4j Ja*»j ^ f-LftJl jlhj JpLaj cL»JL>o * aJLjL* jJ ljUd J 

0 

^jA Jji jj5\J ^ Jj tj^J i« L~ » S vP 'ULaJS' A^Jij JpliJl 

j^-\ ajL*j i^«»£p Ja ^ <U^oVl jjpL»P-\ll 

\ 0 jS^J Ar^fl 14 JU 4SjJ ^ Cr^Jji ^1 

.c-»liJjjJl jj£r 3j~ *l*Jl oi ^cjcjlw ol U ^» j 

jUi U-Up p-UJl £*J>j ~<£jjl*> ^ £-*~ '^Jr'jr* **1 i /r 

:^IS ^>- iJjt Oj£» J j>- ob-*p*iitj 

Jp \^LiJ N iJ*-J ‘lJ jJj JJi 'bJ »iUi £-“J 

ilL—a { £j : j*}\ <UJi ( _ # Jlp *Ljj 44jjJL>- aJI&>} 

*Ll jLlpM AI^oj j *L$JjJL>«j s-l~>-\l j»Jlp jL&jl ( _jlp <Jnyj 

j«P JjlaJU w»JL>- L# ^^ip oV l L^a >w 4—-Lj \£y&- 


l$j Jj-J J-L*- ^ jUa^-li 

tSL>Jl jj ^p Jij^JJ 4 jIp-| ^y> ^jIp ‘UajJp A»-i 

i ( j*j) jiai M <^zS cJ^Ka i jA La 

Jjcj 4j j]aj ^_Pi Ajjx^a (_£*A' a ”AljiJ (_£*ill -Ls-jJI j-* l*AAj‘ vL—1j 

. Aw-L^SM L^i—p jk £—* ^UJl lilJ Lai j i j^Ay <uJi>t> Sjk>- ^ ^ 

JLlo Jb J LP aLJL> SL jfr uJl \juj ol AiislpeJl 

CIjLJ j»J AjXjLw JLlJI t^jlJbJLP l)| 14J ,.l. u a 1 Ij 

olJbJLP {ja j-3^^5 ij-AP <za[S ja ^yssj- oUjjjJl U! tjj^ 
tLstfl?- ojJ^va ^S^Lal ^ L$J^ 

^jpUp-S/I {j* IwLJ ^jJLp _prJ ^ k —ob-jjjJi 


! " ,> G. A. Kerkut, The ImplicaUons of Evolution, (London: Peigamon Press, 1960). 




pi 4jjJ& jjLJl] 


n * 

sL>Ji p-pJG oL L ^Ji ( j» ^^>0 aJLp ^ Lt-g-a Ijj^ Lgj^j 

J' j-N <~r > ’ o* 'j^ p— c V^' objlSijl JS ^ ^ Jjlj 
i_~£ jMj jjJliJl \^S ^xJIj i^jS/l v_~ r S’^zJl c5 *j i^ijil «Lu^l 

JS” ^ 5-vSfl y> ^IjlpJ liL«s t^L^I v^-5^Jlj 

lM*^J ‘u^Jj?M J-J—^ U5* Vy* C5^J *(5_rr 

4l£-i iJL>w> U j-&j 4^-jj jJJ ^J jVl jXjl jjS> l-L*> 

<LU-aSfl b>y ( _ J lil AjJUlJI -LjI JJ\ LIjjil iJb^jj ioLLjj 

5^1p jJL^J) JsjIjj 3I u* ^' Sj *<_$^jbJI v_~£iLJLj 
Jbj *1 j^\ -Up ^Ull *w- = S’ Oj£~a i&jjJp- tA£-£ SUxJl ^ 

cow>j^Jl j^p o!!ApUiJI oJlpL— yc~Z U S^Ipj t^Jj^Jl aLJL- 
t JUuJ l JUJp {jA O-Ap-lj 4 J LJ L* {jA j£] £jA 4j^£oJl lIjLJ jjS\ 
obw {ja oJUU~-<Jl iJjjS/l JajljjJl <_£jS J_1 >«j j j^.^1 jjlo 

La jl cjuJI oIjujlp 4-j^iLJ! oL^^J l Igj iJL^giT 

.^L^l t- r= S’^iJL j 

j! ' ( J = -^ajaijl ( j» f-jj-lj aLS'JI oJLA <JjLj I ^ 

LlaJl l^Lj jJl ^ iL_^L <LjuJt>> aL-Ju-j iJL— o^/I 

LLli jjp ^_w 2 j <_£ ^>-t Adlala ^ <_£ j *-1 JL*j 0 j^a IgJj p-j (j^J 

aL JlJI u i L L tS t^jusL*- IS IJUJb- ^eJUl 0i«—aU 

*iil ^^^1 t5y^j 4 >~r^ 0 (3^^® ^L-jj^Jl uhb iL juJL>J l 

Jl« ioJj ji L^JL^Lil oUS”y 

La.* oLJ jjJI 

4~aA>JJ Ji 0 j£j ObJJ^Jl (jl ^jjp l A-ftJgj3l jJl j 

$aJL j)& AyjiJ jJ—-^A—- l jA 4-^5jJl uuL-JjjJl ^JLpI *jl>-Ij jT ^ 





Ti \ 

L Ak . i lj jLjVlj |»Ua*Jl ^y *yrf «JI Cjr^ 

ye oJbJLP y Si j>- j*Jl oLj jyj tk*LaJl k>—jVl j 

jt -k>*j j i jL-S 'y oLjj^j 1 

>J tZi i y*J 4. L . J 9 j jl Ajyp- 4 ,ia,.*.j L ^yu ^iJl cIjLLjJjhJI 

dJ^P Lilli ^y l J Ut * IJLpLw* ^Llp jJJu oJbJLP lZjLj JjJ (jLoJl Jy>* jJL 
oLJ^/l y <u k j >wJ i *lj^-^M y~i ^L *j jJ'O-u ol) y j^\j s5gjL»^)1 

.oiLAoJl ^U-N>*Vlj ikJLaLJl cjLJ J -L^Jl 
Alp oj^SjLJI 5-bJjJl oUaJl y s^sJbu Ua>> y^>\ £)l 

<-~Zyj ‘y&J jc* 

lilj t £M4 Jl olJUI^JLSJj »wjLrj l)^L>- ya cjLJj^J l (J ixs^l 

LUJL ^^sUJl ZW/i Jl y oJbj^Jl Sji-iJl jU yy* yZjy y pjJ 

^Jl>*jj ^RNA *c$y- i y cjIJujJ5jJI ^jAJ jJI 

|»Jlp kll>* ^j ‘.LL>*>» LL*I \■s3.*. , >- 5j^LJI oIjlJj-ASjJI olpj^^a y> 

o yL* y ijl j]\ i^~Zy\i Uij J-JL^uJl ^jAL^-Vl Ja->- ^Qalil 

i * * y~j L> iJLa Ja-vjiJI tov_-> ys>j oil JaJ»\ «—*JL >Z t /JM4 

£.ArdJ C5* a***” r% * *J 

jLj jjJljUl) (Da) <I)jJta i—Jl 0 • * j cjjjl ^ « • y^j ©ilp oL-jj_^JU 

JjJ-» <Jl W»jj J ~*i <y* Ai-^iJ ‘(Jj^/j»^r' 

jl t Ju^Jl oJbJLP aJLJLJi l y3^J>- J^3 ^ jl 

^JJl ^Vl IA-A*Lj jS- L^J Lv S'L k U L. l l Jjcj«j t4j jLj jl AjLp 

fr{^_^>- ^ ^L«j ^9 cjN 1>*j oJLp OjJb»- LL 

AJJJJ L-»l LAoJ- OYi ^JJI t(1) 



cJp <j ^aj 


rtr 

Jjj ^JUil- A>-lj j L l J .^l l tJjjaipJ*- ^—tfJl *\A 

U> y* 4uJjJl oLk—Jl jJu —^^jIjjJUJI 

y ^ Ua^- OJL>tj Ji _yl t<ub»wJi ^AJl U : jl j* 4 _ f *—t 

oli~>«Jl A>-l 01 Aas j! (3j-<kJ ^y*?3 ^laJl O^JLwOl JjNI 

J> N <*M4jc £)M4Jlij *^1 ^ Ot JJ j& i DVAJ\ J 

aJUj> ^ iijLiJ CjLw^^/I OS/ iA^JKA Ai-A Jj-^dLP-Jj | jAjj^Jl 
yVl o\S 01 tJbu O J$> A* jN -U^iJO ^JLJI DMJI J- Jail 
asLus^Ij oL^Jj^Jl ol ^y?\yi\ ^jA Jb (lLJJa5 

j4>mj A^-lj ol oJ5wJ As ,/?A//iJI^ DNA6\ 

. l o-i-A oLitfljj A>«j ^J ALSO ti^_sA-^aJl 

^>J1 ujjJLk*Jlj 4 j^4jJI jmP ( j>j oj^jvjiil a~- AjjxJLa 0[ 

jJU AjLJUj jjialil 4^y 4>-j ^ (_is; U$w* yw?l ^ JjVl 

ob-JjjJl ji c-lij N oU—>- ^ jhpjJIj i^L^S/l 

{ jAn.i ilL^S tASJUajb LajJ 01 N Ajj^lJl 

cjJj OJj ‘(J^ 9 *—■'1 jl-^ 0idJUJLi ^JLa J I o 

4il 4 _ J bu V IJL$i <oVL»a>-V! oLL->J Usj I^a-^ (Jjjj OjA>- iOlSOl 

1$ jS iasJUoJL i y>- jJl ^1 uJ Jji 01 5ia>mJ ^y> jJu UjPi 

{ Jr*~ VjI (.ASA^aJL 4la ^J>- {y\S Jjt A^lSCal 
—JI J5^1 Js. Ol A,^S> ^ JjV' ^1 lAA 

^1 — iJL>Jt 015” 0) (3iJL^i teL>JU iw/L-iSfl 

cjUjISOI 4-^U^S/l oL _ \\ ^ISsJl jAa)L Aa^ » ^»UaJ 

j*-JflUJJ U^- ( JtJ^jjlJ tSjAisJl ^JiLa i4X>cJl Aj^Jl 



rtr 


[ jJLJl i5^a*Jl jj- (JUJI 


|>LaiJ tjjlScJl J*-JtJ ^sOj! aIsJuL ol JyJl AjU*i*-Vl j i^yl^-ta 

tjA *Aj N ^y <U-»L*ri LUjj-i jZm oJbJbJl C_4 jU?jJL 

'oLdP LS ^Ji 4-JUJl ^y 4^31>- oLi j *y~J 

* 

tAi-oJ 4 a^L il) oUa*)! aJla ^y> JSJ ia£JL>-j 

oljl jy\ gZj l y*}J>- jlf >-j ^UaJl glij £\jA ^ 

|»jA oU j-JJI j ioli-Jj j^\ ^ '■ .,n~ oUjJlj 

oL-wS/lj *(^1>JI J?Ma p-sajl 4 -JUjw 

pI«1a]| ^bjl j* •<JU>«Jl jlpLwJ 

jA^j AjjjJI J*^iu iollLJl L^U- ^y 

< „ , 

oJa J5 ^y jA fy&>%j aJI JjJ ia-L^jJI 3yjJJL 
j\ J M Lgjl oL«Jji3l #jy& J5 4 w?L>- pj&ij 10 L-SyJl 

^Ja . ’U J \ju\ l^J Jj tl^jiJJ ^yJI aUjU^/I ^y 3^J5 oUj JUi»J 

JO aJ oU^I ja Zj> JS ol ciJUi Jl ^ut 0 Jla ^lzj| 

<uSL^,. 5T^Jl aIs«*.jS/I |*Loj| ^y jLpLnw y&~ J*l { j^ tuLajjj^M 

O^i Jcr^" •^^~ a (_5*J aj os-liSj APj —j 

^y 4jjZa i>ji A"-V" ojly^ ^y < 5 Jill JpliJl 

_^i *yrj j_y *>■ j* TV sjl jA- ^y ji J^juJI Aio 

J«-"j tiiJS < _ y lp jl>-ljj £jja>z 

^yli j aJL^ JtA>- iiLi ( juXo->- 4 jO ^ylc- 

.iJUJl ^y i—ail J-btoj cLlOJl jl Ji>«ill — 

jlpLw ^yJl 1 ^—~£j> Jjli<JI ^yj 

^yj tj! t>® ik^jS/l ^t JS ^»UJ[ ^y 




[•L>-jJjj JjI <-Jp ijfiJ 


rn 


ttllJd JjP t 4~-». < >Jl 4>JLtoJl J} 4 jj^ 3jJi ejjJlJl 

e-ldl J*ojt j*-»JL2j Jp 1$UpI—J oUj_P^/I ^2-*j Jwu oJLpI _Jl 

ob~»llJ oU:.La t jA Sdlp SJU-L-JI oLkjMl y cJjLj ( JtJ 9j 

.olJLJJS - J olJb>-jj 

^L-'Vl J *T>J* i_S*J toLjj y ya Ojte oUj}/l jl Uj 
oji-iJl oJLaj ‘lf~£J 3 jaJ> jl £-«li y syrj {j* ^ sc^LJj^j y» 

J jU^Uw iJJl iRNAj DNAi}\ kj Jl jj^U^-S/1 J y ?ja 
Jp DNA *{$j*r oLj JJI J Jl 4 JUJI 

J* KNA *<£y>- J^ju yy- J 1 Jjill jl>- jl "J? J»" *1 

Lflij jjJUmlll oLLkP ^LaJ^/ oUJxJl 4»J >-y S JUjili jSJs Ail 

JJ lid jJ5j 4jLJL>Jl oJLA jt jjp t -DA04{JI ^jA ijdL/aJl j»ljbU 
J oLjJ^I Jl o-U»j DNA i/WylJl ^ *$S jl Ml 45^-p 

l<w$ia jJS" ^b>J j^i Jv P ^L*l ^j>*j tL-$^-L-,.*..r .,«\j 1^ gapLJaJ 
4 j jJj-£ oL*j jMlj ioUjJ^/I <w~Sj 4jjj4jj Jl jj^Lk^-S/U 

C--5y ijLS” Jp Jill ^aii M oMl J sjjyi J 

jl tAiJLvaJl> eJLicoJl 5 jj-^uJI oUj^JI «wj y jl lidJlyaJL oLjjMl 

*Uel as Juall «*, JI ^ ^yJl Jim Jl£)l Jl dlJLpl 

J ULftj i yJJ .*,.l*- A ( j = Ifl J L ^ sidjJL>- jAj tjc*w4 J j-z-jT J 

.JL>-1j jT 

jJaJl jA'J l' M ^y»« IgJJ) ^ja1?vJ| J 4.f»flll 4 KJUJI o JLA (j dUj 

cJJ j j^>-JLj — <dJUoJ(j sUo aJl>- Jl>*i«wl IJjdl jjjjJl- 

djJb- L^a u^ 1 jj ajIjlJI J 0 LJJIj 4jd jauJI obJ3! oJL^JtJ 

jJjj-Jl oL-il jl jjjJ tb^l>- Jl [a AAjjJoj "cJ y>xi' J tiJUJl 



[ (JUJ! J| > jJUl 


rto 

CJjJl jjy> UUaj oLul — Ijijt AiJUaJL C.JiC.JJ 
at jS> ia-JUJI *UL*5" t» jiz> < j >-jUJl U j\Jer IJj *1* l jkS y 
iijJL-j tlJL>- J>j caJUJI c-LuJ AjjLi>-'yI ioliJl 'j^uVuzJ- 

iojg JLa jS- cJlj l» iaJLs^IJj <W?L>J| ALb»» J I y jujuJI 

L.jU- J-o-«j jjjjdl (w-^jZllj t|»jJl y>- t“l*J 

0 * ' 
\~+£jJ aJjhJI jl c-Jj oUJaJl jS f-UuJl y>jj tUaJLi 

ykxjj 4jj£«J| Oj^jJl Ot <1) J^ji (WUjt tAjli *L>- y J-JJ 

p-LuJLJ— JjLJI ^l.~a.,-all *Li£ £-Sj-J y aLI£uJI oLJj^J l 

yj A^>U- {j?Jji Cf 1 8 JjSJj jJl j^jJUJl 

Oj~~i ‘43-UaKj 0jSo ji —0jAjJl 

. aJo^>JI L>-jJj*JL 

Igjt c)t jjiaJl W>^j ^-bj* 

jjf c s- LLaJ l IvLft jj*p <j* L“ a5j jiaj OJSvJ lAiJU^aJL dC tJ 

loljJaiJl jiij J^-ta Lg—A» jj iljajt iiJUfljL j£jtj Ait yjyju 

—LjaJ AiJLjaJb O j$]p Igjt DNA Jl a JLJLj otjj ot jjij 

^ j5lS" & i*LJl 5>i J^b 

f-LJl 5>5 Igj ot-b < _^J| aJVI U : Ji» 4 jU-| aIjA y>- aJul^I JiaJJ 

pJ ?AsliaJl y J^3 JJ y 1—aS ? jjISclSI AOjjijj! Aj 

i^>- j ^»JLp p-c -jj La jS'j VRNA j DAM Jl 

^....W.-mj Jlj L« j>«XdiJI il)t jJLj aJLl-^/I sJlJ oLU-[ 

.^jjkJl Uij "asJvJIj" jjglaJl 

aJI&jI £—*j c!^u J^J L»J-flJ ^jJl JLg-JLJ Ujt ^sljJl ^3 

JS" j #jj ^i_aj t J^a-«JI y AJjUlJl ‘U-jjPxlll JjjlaJl y* JbJL*Jl (jUt^g 



Sj Jaj jjU:U] 


rti 

IJl& JS" ^ jJL p^l ip- objl5 {j* Jl olJJjpJl 

.L^-jl JSi il>- <ji f-UjJ! J-li Jm 

"ajjIp obp- 1 ' i?A/4 obj> jl jjlaill <_<;JjJ/i 

^y* jj5w ZXV/i Jl il—L- jl Lojj tSlpJl cAj^y Jjl J j& -a5 

JS\ ^%JI y» j i RNA «_j ijlia Jj jj i_ rc S' jr li j 

JLi *JL>-lj iaj {j* j^S vZj i/W/fj! '■{Sy? jl 3 j51aj I J-j jl 

^ Lfljl 0 ^kJI fljlgj Jj tl$—ii frUJu ^ o J L& i j 

t <l*jL> Jj'i/l RNA j! 1-k *—■ 'J 1 ^ 

^jAjS/Ij pl£Jl Jj* o J am J I iJaJLjSfl oUj^Ij t_i$j 

.A>JUflJL 0-3 ^Jl 4> ^ — jaJIj 

J-^>1 ^P I y c ujlaz}\ ^JLkj j^JLJISJ iJ 

^j ^AjI OjULaaj <»j5j V jN l^laj icljLpjjpJl JnA tSlpJl 

* M i>- jp" jJLJ jj LpU tl.^.,~.<;i c-LSJLj ( *p oipj^JJ 

iaJ>ww» l.fri.gjj plSwj Jam ip- A-Jb>- LJp>0 JjP 

cUUjIiJl Jla JajcJ uLj jJh}\ £~\z>UJ t|j£fcj ibUl 4 JUJ! OLuJil 

illljb cLp- ^Jl 3j*j ciUJbj ilfU-X ^JjilSvJL JLalp 4p- aJL>- ApJl 

—ila.wj j JLJ ^1 LJ^L-i j ^pJl— oLj 153I oJLfc jl lag-V dUS ^^Ip 5 
LajI Ja>-Nj ijjj ^jaU^-1 {jA ejsJtj ^jlp- ^Uaj l$jjJ 

jj&adl JUp uJjL- jjpjl lg :r .-j j_plp»Nl j-iS’ |»L»1 j-i-Jl » — 

JLica £JZj ^ZaS LajI C->L>j^ pj| jl JjJj jl iijJaJl eJL $j 

jl JajJ oUjIS^ <_5*j 4iJL>JI oJip-j 4p- L^bjlSJ AmlJL ‘l-A>- 

.AtJUfllb C.JL fC >t J jj j 
jsA.ll jl j £J j»»p jJL iJ jji> JaiJl 6Jjb £j£- cl.jJ.gJI ^b>J 



rtv 


[ jJUl iJUll ,y] 


Ji» <43JLaJ\j L^^4.; pUJJ y> SJbJlP 4 j J-/3C - oUj^J 5wJ a)U*Im< 1> 
JSLSJ P-lp.il 0^® oLj j j~>\j oUjj>- 

oU)l j>-\ aJL Jb Aaj l j& cjl^^iaj jjt [> OJUa3L" y- y 15 
vlUSj tig_oj f-lilb y ioUJl 4 j j^suJl oUjyjJl y £jj <_$! J5JLJ ^>JLp 

!JUgJ .*—9j^laJl J5 LgJL*-p- y ^-siu CjLL-^- f-ly I y> 

Ajbv^/l diJUaJL y*> yl5 ^j£jU aJU^Iwj) y £y£J 

^ -^L. LgJ| jLL> j-j aI>- “CJLp^ J5 

oby y j^ScS SJUJ! y a-alp J& *" Jlj^AJ JiUJl jJ> JLicJ!" 

Jjl>bwa l jUJLia «w~Jyj 4jiJj>j IgJj 4jJj 5-iJb^J olX i5?U- 

tjt ijlilj (Jiys^^U jJjlSJl jaP J^aazJI IjLy ^l_ 4 <W?y AJ5\JLa 

* 

oJLgJtj ^JJl ^JLiJl Jj U^ 131 A9 JUaJL pi5wJ ofcjyJl oJls> 
jIjl» ^Lp AJb*Jl j*JLp^ f-Lj^Sfl j*JLp^ aj^>*JI *l_«Jx3l ^ J Lp 

aJUJI Jjts yJI v_^lj oVUJI jt Jb^i <a^LJ 1 UU y~*A)1 
J5j t AijJ j>J 1 ijjLz5v<Jl ^JLpI IgJ ^—...w of y> j£5t 
U Jaj 131 luSCJ c^L»jiA*yJ ^ ,A “ l® l^bj tAjl>Jlj Lzij^a 

lilt jLp-'b/l yi*j y yJLL~i <^jJl jlJJLa A9yj Ueljj 

j ytJLJl IJla ^>1 j\\ t Uj jA» oJb-I_j *w ?jj (Sj~* ^JLij 

( y» IjI ji*l ojJw> ol ■/?>- ^y Ul j^JLi 1»JL1 p o{£jJl 

aJL>JI v—isUaj <LJj^ ^y LiAo. * ." Ui5 y# oly L5 

( j-ilU<Jl ojJaIIj jJL*J 1 ^ul J^p-UIj j*J~j l j>tj .ijf- liijjl oJax^JI 
Ak>- Sy?j j~Zj (^JJl y»S/l ^ <_#* y-^l 

.aJULs gyjlli j A$jJut 



[?L^ ^1 jI^ laxll] 


tia 


ytftJ yh oJj>-1 j oJy lg-b jjJLi olJLL>fcfl AjbS 'j&tJ 
oLL^Jl y ^ b 1 i*tfJUlj> jkuJi obyu J5 ^ ti ji ±Jl j>Jl 

•LciwpLi» aJL jku LtiUJl o»lj^Jjy i^yJl ^plisJl ^y A^j L . o . j s fT ^-Ji 

jJLfljJ JLgJLJ jl Ajlju oJlA jt4-*j6Vl SiJb t_jlJjSi! 4JL~la 

.bUJl J^b iUJuJl bJ^\ 

AjbS" y y-* «vr J&U ^ 

y jjiaJ! JUo-l ^pib (^Ul (-Darwin s Black Box bj—Sf I yjjb 
Jail ^yJlP *b*-^!l pJb-j 4 jj-pJ| pJU- jjib> 

aJLo-jS^JIj 4jjy>Jl oli»Jjjl JwailJL ^jxia y J c JxSi SJL?-l j 

ul jJUJU yjj pJU- JS £J\j\\ y tyjj4 j>- 1 y yll 

IJLa y S^jljJl Ao...aH oU> jJbuJl ^Jl bbiw-1 3 jJS i^zS' <Jdyj 
o>I*Aa-SM ^jA Jly>*^U ^JjLsJl jla*x ) I IjlaJ 4^>b^4j aJjLhI ^jUL 
y il>JL>*j yJl (^^b-Sh ^JLpj 4j^->JI y ajuLjJI 

1 JbJl Jb iyUI yJl L,jJ J5 b *k>«Jl bJIj b>U>4 

^pp ^jJJ £jJU yku j,. a5 JUj j jJaJl JbJ» y JL?-1 "il 

AJ^yJl y*Jl oUUp ^^JL) to-OJl Jlys^^U ^JjUI y JUb cll !jl« 
4jjjJI oy^jwa ^fl./aT y)l c_jbd-b*J *Uap" Jbu yJl J 

. <u>-A^O jJLj Olib J^>- y 

frL>-Vl j*-kj AjyJl ^b^-531 oLJ L p Ol p-pj 5y^>- 3 y?li jJu jJ 
(jl t^lkij g- jjjdL j]aj jl5 (1) j£j Ujj aJLajlJI (_^ 
jl liLij A>wj Oj_^al Jli jj^j Lqjj buajSjl oLUaM 4P 

3oJLa i y*Nl La ^pp frb la Adj^jaj aJjLa olyk 

pJp y 'i/j SL>JU yjyjjl yJl y JLjLJI JL>«j 



Tt\ 


I pJUl J\ <1^1 jJUJI 


L^-5 jj lf*yWfa jl M 44-9 jJ I plj^-'S/l jl ( _ J £o 

4y4^ lj t«— 44 *9 a] 1 4A-J! Jl< ^»JLp 

J ia^w * «JU >-j jl ^Jj-UI 4 ... JU 4Sj»wJl" 

4-jtJ ^jlJl olwajJl ^ c J Lfl^Jl 4>iwS/l oUIj-j 

<_^i <3^_pl aJTj ioUUa>Jl 4 ~ U ^Jt oljj^Jlj i4xUxJlj 

w-jI-IaVi jl ^g-o £j*ojj i4*JL 44*9 aJI o L- J^IJ *Sj>. 

JjUI A^tS ^Jl LgJL*4LP <y T * * ^y ^tSl J^J ^1 

iftll eA* *J^a^l 4**tf ji 

|tJ tj} oJugJl 4Sj>Jl jj ^$1 & 4j j£J\ IgSlj^l *yrj <_$* 

4-*4LwJl Ji* jJ? LlSju tJLl lOilS” j>*»J jj iHJi oL~jl a>* jj 

jl jj- 0 AaC^ 4U4P (_5 ^ c-*IJLfcS/l jl Js! ( ^9 JjJJl 4~JU ^Jl 

(1)jl ^jA AapI vl*9_^Jl lia—J cj’^L-*! sZJjj^aZ A3 j 

( ' lr> .oljikll 4>wJ 43 JL 4 JL oLlI Ji 
J^UJl j*P JLioJl o j£j ^/J <uJLi j>-T JJa 

jjl ^1 ^1 t4jj->Jl ^AJl Jki>o o jfii\]e> j& LgJlp JJjuJIj 

^yT 4^a1 l j ~£*J J_y*j 14 aUx4 Aijjuij 4$jA* Oji ^1 Jul ^J-4 

^£*_~>w3 L>*jJLpj Ajj~J>*}\ j»JLp 

CjLjjjj^l I J i JaJu>tl]l J^9 |»jJl LgJ |»j4j ^1 oLL»jjJ jJl JU4jtlII 
+ 

0*9I ^ 14 JU -jA LftJ j£u jj\ 

c-4.i T 1 ^ 9 jjo oLuaJlj L^A>Jl jl jJ U5 tAwL-Jl oL^jLj 

(^11) •*».«! • * 

. cjSjJj c-JjJj*- Ul>* ^ c-9 jUih 

,,,T ‘ Simpson, The Major Features of Evolution, 1961. 

<"•> ibid. 



[?L>jljjJul c*1p iUjlaj j 


To * 


»— j jJL-»L 4Jl>JL <1xJAJL ftJUjI j £>\^iaJl {j* JbJLiJU 

^ iv£sL>- oljJsS {jA LgJlj aJl>J1 ^ja SjLJI Jli&l ^jJLa u_ Aa>- 

Cr° ^j 5 ! - J-V ^ 4...AP JS »_4jltjj (-LIp 

ApLoJl jL^>- wlljj SiJjJl i— iL^jS/I Cs\SjS*-j 

Jlj RNA J^vJLj aJL>u^>Ij il^L-^4 ^Jl 4 aJjlJI cjLjI^JI J~J> 

■d^ i.^U. DNA 

UUJ JJaJ j 4 > < .< J l ^JUJl fjA oUjJU^Jl oJLft ^ jl 

I OjN l>*_« L& 4j>%*49 1 jJl 4j^jtiLliJl cjL^jLJLiII 

fj*y "JJa" Lp-Ujj c5>-^l! ^Ipj jjlLdl 




CiVUL>VJ 




£VUb»Yf ubU> 

Jp v»j \SbJl jj^IsJ |»UaJl 

4_- >J> JaJIj iiLJl i-Jj* J i^UaJl 

tOL-ljjJ! oJl^J UJsj ^jA “Ldji j-aJiJlj J 

tS j*u* ji j*»j jl jaA j\ J* oUJl {ft £j J LiJJ ji Jp-1 

*JL~£> j^\jua UoJL>J oU^aJl ji AlJl Jp 

* jl i jgj\jco J i sJlA JL; U*> tlJL>- 

ot^JLJl ^ 4 a^> <ji J jUaiJ ji SiUj J OS jl 

J>» J (_£4~oJ&S/l J| ilidSfl Jl*j JJj ceL^Jl iJujJ 
jl•J 0 J^ljdl 
JbJ j\ i—>J»j cpllaJt Jli cJjllj (JJ >-^I ^S\j^h 

Vr-^d lS^ J jAp J tS^Jl jSJ jp 

L^jIaaJj L^IjJj La y>&j J 

jlJUJl J-aj jlJUJI LjJ>*jlj ^j\JUJl ^Ja—!l J ~aj t^ r la ~ J l 

tv-^S^SLJ! ja*j ">jj>l* J j>- jj-^J cJjlj tJljjJJi 

f .Jp i\^j ^.Jn»,;<>.H «. yjai I i*»Jj 4jU*»j t4i^Lp 

vJj toL>JuJ\j Jlijlj! oloUaj 2 u*Jj * jL»j»-^f( 

cpUJt jUijj jjJ^^il Ju-^t Jl5 aj 4_j»Jl J 

I *~»Sj i jjjj^/1 (_g ^ i—oj s^L^^Jl ^_j Ji]l oLJu iS> i.—jj 
JLp li^SjUJI 4sj^1jLaJD oUa^Jl iJljJjJl 



[?L^-i^iai jjiaJt] 


roi 


aJjIwJI t_J.A>iJl i£j 3 j ^ OJL>mJI l).}Ijc<»JIj S^£ll 

jgjb c JU Uij Jpj jJtJl oJlfc Jay *J> P^U! {ja <l)l£ ^$ 31 j j^-oJl ’j*) 

.vJ» ^tsisaj \l*\z* ui^u ;«/?7 (jl ^y> j^U { J~ 

*L£.Ulj AjjLwJl (l)t ^f°Ji 01 <L-^~J 

jL S . ZP 'VI j*& JU»-jjj ‘- i *'', ^k.ll |jj& jlwaJ j^i\j 

Ujj (Jj^L>J l Lg ...^ j:j L^jw? cJLu?j U| l^jL 

IJL$J jjyXalla^Jl OSjJLaM ^5 JpLiJl S^ljl jl 

oJcA U^l*>eJj tAS^Lua^Jlj C->N LoJ 3 -Nl p—Alii* ^J! 

UL-I 

i«sipl cH» Jiiwiwj N ^jill aJL&J^JI |* 15 jVl 

£ 4 aJb>*-a olpj^jjo ^ t jJb*-LJl ^ jyiS^ ^Ualib Lg*£jJUj 

Jtpj to^Li>.Vl JUjJb iaLaJl oLLrfJlj ^U>J! ol^kJl 

i^ji ^^pjj ^Ji si>ij^Vi <j ^5 ijla 

kl^oX^cJ <jl j^AJ 1*1 3 IXJlp AAyA?rJl 1 ^ 

I^L^ipI i£j^~ l5^ aav^ jj-Q b <Jl» -> . v >-1 l)1 4jlj5^*J1 

obL~>* £l_^sS[ 0^^* t5^i ,7^*^ t JLp ^ iaJUaJl < _ 5 1 p 

j^kJl 4~J?yL, ^ ^fLo i^yis^U! fjJifu L^> |»15 ^1 oVUis-Ml 

.U^Jj JA f^AJ 

£^^01 oVL»j^-VI t jA«.j ^1 5 jUi^i /1 ^JJL jjJj»Jl ^ja 

i£j~~J\~aj &jjy>j iS^rj JiJ* *U1p ^ f 15 

jj^ukL ilL^JI ^as^ai ^5^* ^ j^a>Jl 4>-j j_^pj 

LfJl CjIjI—=*tJ| l jAa .j jwUjj j 

U 5 *ULJ( 



ro a 


[ oLU>-] 


‘ v-» = -/i jIj jji e>y> oli C«£jLt 

y oIa*p» jVji jjJU ^ <j_^oJL-* Iyl5 oy_> -lb*Jl ^jUJU- 
1 —ajT i » Ja_J J£ i*J Ua—i i—<*>- ^__Jl_ / _^aJl 

dUi jjjfiJl j] I«vJL>«-aJl oJLi lJb>- jJw? Jaimjj tjVji 

Jim’jZaJ) y yji Li*_J t*) * x ) t Y ^ |JL»-|j Col? ^Ul 
jl ^ J-L* li| Jjjftj Upi iAi~* jjJ»« \ Y ' oJb-lj 0 J» JyL* 
yjJ i|*lp iajLwJl Ooy-1 j 4 £p-*)1 ^Ip j^JL ) Y * tJIjl? ^jJLpI 
y» y y cLLIJ Ui t Jaii SJb-lj 0 ^ jyt oi yl ji 0 » ;t kl| 

<Jp YS-oLiJi ) Y • JI ^»ly^/l ^Ip < JS' SJjL>JIj (Sjj* 

A-P j£ (jjwlli tyy-I j JjjP Jjji ^~~u Ujls yS/l jJU 

^»Ip jjJ-* ) Y * jj-J» iwyflJLj jjiD J-^il 

J 51 —Ji c^J^ 1 L^P oUJl j£d; <y»y y J\ ^ 

‘Wjwi yu^-l ,y»JL-UI j&JJ Jjj-* y J£ l*«> Jij . in y k 
i » Ip\ i* \ • y -y* pj^l 4 jIaU 

oXj Jl^L-»Vl ^Un Lp^aiLl j^til j] t j SL*P uill 

" \ • y ^, t i a.— i> 4 jj Jb- aJUj^-I ^1yll ^^Ip ^Ip jjJL» ) Y • 

iWW) 

«-L—>• y U-d ^*J LfL5l jVl j! Iw?y _^i Ij51aj 
^ Ji LfcJ tUJLp j J^T~* d>J^Jl 1 Jl& £yj j ^5 t ^jA^>- 

L g~-^j Lg.~ i <ujJL)I oJlp v-- jy jt vJ' aJ *'^^ J ® (Jij* 

aS - y«j OpU jJ d)jJ aJ <>-j jJS" l)_^j Lm>u) ^J5wo 

(jt yw i^U i)y\jji cLlJi 3l ylw J (ijlj J5" ijl^JLp 

L - Jjo Li iLi %Jl A^J) oJlA Juid UsJLp- j AiJuil ( _ y U ^UlP^I 

^ ° cr 8 s y r * * j 


‘"- McMullen 1998. 

, '"’ Fred Hoyle and Chandra Wickramasinghe, Evolution from Space, (London: J. M, 
Dent and Sons, 1981), p, 24. 

Fred Hoyle. The Inielligeni Universe, (London: Michael Joseph Ltd, 1982), 256 pp. 


4^*1 



[?L>--jJjiJjl ^1 4_r> Ip Jjiaxjl] 


ro*\ 


^A J t-cSv^ jS> J AlSOw) Jjialil A~j>j3 kLo& lil (Jlj«Jl -L*J pJ 
0 j -q*P Of AiLib*- jLlP^I jJ Ll*- 4>J jJj ?4.LaJL>sj* jJp aL*JL>*-/3 

(|»Y * • \ ^ \ 0) jfii JujS> 0^3 c^Ip CjIjLJLj } *j JJlij 

U cJjJHJla d)L The Nature of the Universe "0jSJl AjIiS' ^ 

JL>*t^ C^lI jAJU D A^LaoJL jjialJl *»Lj jJoxJ jS> (Jlj 

cUjlL- pH\ o&J&U i^UJI sUJI oLJUp ^1 ^ 

dOU*- ^i-X^aJU OoJLy - <-jIj-JLp o!l)L iLaiP^/l 01 Jl JjA j-JL 
AftJVUj oli^Ap Jlj jJb- ^ jP C™JJ i^jJl ^ 4LJ3 lJ 3 

^L^ej’' 01 yUi=-L alixpVl -uJLj iUipl jjt> -&*>■ ol 1 $jp j^c 
J>1 ij^Jl V1V jl jj oj5Us oij>- jI./jp! 

jb>0> ^ J c^UiaJl ^ o^U- SLpOI oL t£_S Jl t'iitLA 

ig- oj oxj j^ia^l 4**p ^3 olj ^ jjJLJi l* ^ J r j b) jj^jVi ^ji>- 

Jp ^yLo-5j*J| jjkJl 5Joj AwjjlJlJl 5JLij ( j^>jIpj t" JS 

Jb4 ybj- (fVi-\<m> \J J^jS U| 

J*J 4 DNA I ^jjJUdl 

eL^vJl obj 01 J[ — < jJL>cJS XiJbaLi £y°ji ^ 

.<” A >I^ 

J Uci 3 S p~i oljiJl <y> ^Jpjli -LljI*Jl la. : . : “.l l pUj 

— (_$Ip- jijUJ j^S ljjjdJI JL >-j — 

k^Jd\j£\dl£ S"-\* x t,Y Jl 

^-^Lp ^—oj>J iji c_aJ| t * {j* Ja^^j jj>- Jp <Jj^£i>J! 




Francis Crick, Life Itself: Its Origin and Nature, (New York: W.W. Norton, 1982), 
192 pp. 



rov 




(N) Jlj (O) (H) .jrrjjJLrfJlj (C) 0 y.&\ 

tSy J* <A5j ta lj*j c' 1 ^) t "*\ * (S) 

JUj \ * V pU j-U? fj jtfl "(Human Destiny ) ^^JLJI j: ./j Jf ^bS 

^j&i Jp- Tfr ' * j* ^ *r*J JJj* jr* **i ^ ^’1 

JjA»t jj j (W,) 4«3UiJI ^ ^Jl ^y> iaii Jb-lj 

o o!ijLLs o j "l 1 o Jl jL^p^I 

Vl jA U L) jl* t r^Jj y~j oL>Jlj t^JljlJl 

j-? 

^jlp jC»*J ij^a ^yJLpVl o JAw^ Ji oUjKU <U^»Jl ^sl j-Jl 0 } 
ij~ jw? a~zSIa ^ CjLrjLJ jl Co jC-»l» 

SJiuJi oLSlSJl ^ oU jL uJ I jl Ja^M) u-jIiS *_ iJ? 

OLIjjJl jl ^4 ^J| ^^Ip tULj 43JjA* j£> cJlj U cj^a 

jr° Oj j L J L ^ ^jA jl oc«ot 

yi> DNA I ^JLp jl£ jJ 

acc>JI ^*1ot(*ud5 aJ K jlJI cJlj L»j mRNA <Jj— jjl ^Jl 

tJUbc* ^U> ^^>Jl jLioa j^laJj <C~>iJ jo»ljl J _ f lp ^5 

jJL>o ^yJl oIjxJLjl JLSLi^llS’ «c;L#jjl 1 _ ? Ip c5\_gjT Lai 1 
4,il j^Co iSji 4^-*- jSM < j./a»;t <upI>- 5iJL>«» ^»l jl ^ la.“j 

jl iw^Jl ixas ^JJL*J! (jiJaCa ^ U^i — ^^SvJLcJiJ <u«cJL 

oJlyall jr^ J Jj ^®ljJI jL 

'" , * V. H. Mottran, "In the Organ Corporation," Liner, April 22, 1948. 

<’«*» Pierre Lecompte du Nouy, Human Destiny, (London: Longmans Gren and Co., 
1947), First Ed. pp. 33-34. 





roA 


Cj'VIa^-I C->LL-^*~ 45, L/Ilb j^lalJl <L~J>j£ jjxj|jL<dl ( jJaj 

oLSj>Jlj oL^uJlj aJL>JI ^jJLp — ajj jl aJUp 

«—jj*- g«S 3 jJw?l j4 jIJL i J>^li 4j^>JI 

bUJ j«p ^15jl jJ Ujip ChJ_^JI 

Jj^xJ j^Sxilj jS/l jLfcpi ^ J?y ^J1 oLL^>vjl jl jS* 

J-£*a Cy*J * jjlasJl' 4 -ISLlJ t>b- "c-jjjl” ^lji>ci~»t jjj» 

• L a. “ . ‘> -N I oULm^ JLp bLipl aJbJ^Ji ^re^>g->cJl 

jl (H>! jt jrr'J^ Jt/ ^ 
jS Lp^j i4j1jJ 1 ^ o jJt w? liiJLeaJlj iJL>- jl Lap j! 

5j-*Jl Oii Uw w Pi Ul Jt« lAiX^JL olwi kU 4*?- 4*1> o! j*Ai 

jj-P-b jS/ tJaiu *iAii 4 _ 5 -Lp- j >ua. “aJ V iiL^Ji i"&JL>-I^Jl 

bj 4-p^Jl oLjISGI JS jjJaj jl j-uaJi {j* 4j 1 
4*iajSMj A^S/I CjUUjJI j ^L^apSflj 4^—jSfl 
4^1>- {jA l^JS oljjj y £ -* * ..> - ^ jLeSllL j^Jl C<JLa5l 

J- ^ C.b N 45Jk^aJl JJJ jt jjJbj*Jl i£J»j ip—ftLLJl { J~Ai P 

V” J as^- JS j <L?J1 5 jlJI iJaiSfl JS jV ilJLa* ^JLp iao 

cJjSu Lfil jXiiJl {jA 4ls jj£Jlj ^UaJlj L$JLSL 

^5 1 jLfl^L tobiLuxJl 4 iuLlJI J~-*>!_ll oJl* Ji* J>W- y> 

4^»L-j1j i£j £-JJ J-4*j! {j* 4jlJb oL>iJl ikJL->L>jSva ^ O 

1*1* (_5®J 1 A> *Uftl l 21.^ 4 4k 4> xJl ^ ~jj^JL e-L^jlj a 

4j^U 4^*l>- i3b* J* tCiljj LaJ l ^ Lp 4-j c-^-i JS ^JUl ^JLiJI 

oljAJl ^y> 4 j1Ju — jpgJl ^UajJl CjL jZ —3 iLo^pl 5 JLp- ^ 



roi 


l ^Li^l oU— >■] 


OLjlw>jl ^jjLpl jl LL L J* ^3 (AiJUflll jp till J 

obl&l frli jj t<Jl*P^/lj 4 J&I 41 II Jl 

ti»llu^- jP <uUJl frbj I_llSj aJL>J| jJ* 4*>Jl 

Oj£s oLIm> c«jb1 ^Ip J&jj jl Ol£w 

.AJJUaJb lJb>- Ja^ w ^iS^T 

^4^* Jj 0=*^ a*4-*j>\y> oL5y j j& 4J15L-1 J^>l j| 

J'■'ijyr J*— isy~~* J* jj» 

jj^w-w l$j^SsJ ^»jlp jt JpSM oL jiu»J l j^ScJ 4...«*.!! ‘W?JJl jl..*.j 

o&*~^h ^*h* j^j ‘^4-* 

J^l J-aiL V-lla OL5 Jl jjl/! Jp S3j>-j-Jl 
tiijJL>- JjJbj t n \ * vi»lpj^>^a Jp tU»IJL>bL^I 

0 

as-j*0 Jq-wJL^ t4P^A>fc g J5 ^ApU: jjJLj^i jS f * 3 JLp 

^9 v_i^*«3 tJl^-Jl ^UJl AjjJci>s-* 4 UL, Tl ^ * J5vJL> 

Jpj lJL^IjJl ^l*Jl J CjLpJ>£ J aLJL< 19 \ * 

jA I t4i*n» CjIjLJU 0 jlwL® JLp OolS - aJ U j J I ®jp jl jS 

js vo \ * jl ( _p~ K t ij-* j^ _^wtj 4 ^-jJl Jj^xo 

tJU i|JL>- I y~S <JLaj <J J^i p-5^Jl Up j-Lj jl5 j ajIJ u Jl^> cJ^ii 

JjQaJ J JaJtt JU>-1 j {jZ j jj j j&J jl ^ja Ail ^^axjl Jl5i*j Ji 

^r.,iar...l i^J-./adriL ( jJj Jl v —<*£Ji J Lao^ C !i[ tJL oJL^-VI IJLa 

. jJLj U5 4 lx ....,.■* 0~J i _>L->Jl aJLaP jl Vajj~* 

Y * ^jA j j£lj jl 4 a1^>mJ| J—^LJl 3Ap iJb»»_> 

* * * t>* O fr c5 ‘-Ap-Ij J 

11 * • Ip jPj* Y • |«3jJl u> L »i > ii jl LJLo * la.^^ 5 ^°! 






rv 


c)l 1 ' * pi Jl y 7 *** ‘ ST * y * <J 

j tjLiP^I J w»o ^ja Vj~S ISjlp 

ijl j*L& 5 JJ~£L> 4*jjl«Jl J->Ul a JLft y# J lJl q JL>-Ij J J(jk (1 )j5\j 

^ oXa* JUj>-I jj-ij jAj- c T ‘ * ^ lJb-1 j 

oljJJi ut lijj fliy- Y • y> J) j£zj *jj |»l 

ild 4xl^a aLJ- ^ Va ^ * jj^Ja 0^9 tiXal L£L>4 £JUaJ ^ySjS/l JLp 
SXjLJI j^J l olJOP ^ya-j tUlT JL9 ^ySjSfl Aj|jb 

y^\ 4 » ..- * ^Jl la ®i-* y*-i> Oj&j ot 

.' 1a \ * 4>^i ,J* J-axlJ 


°V £ <c3 {jJjjt o'i/Lii^-l oLL-jkj pLilJ 5>-l>. ilUA vi«-J ^ 

^ cr^ — CrfJji *- J '**’ (>* ^jh oi li~al La» 


*V^ dj£s - lfw a : jl AiJUdJl ^■■■k:....J 


cT^*i ^ U^J* ‘“J— ,J> 4 t)si jJjjIa jjSSi plS 

toLjjj-Jl y> Ip-J YT^ (wJJaSj IJLft 0? JL>-jj ty*- k - ■ ! 

gjjt ^ 5 -Vp-Ij j| t ja™J! y>Jl li* j^ll JL>-jj V j 


(Mycoplasma hominis) (H 39) XjLJl l JailJl” ttjy^Jl LySJl 

<J^ -la—jl Oj£i ot liJ y> 1 * * JLp ( 5 y>J 

J^lJL dj& J5 SJjtfcJl LlilljyvJl aJUfc JU ^JUI y>- 


tY^iJUsaJl 

cjI jiJl X aj -K^-Ij { j = j i)j£j J uL> lijLwf 

JlJLj t v1a \ * tj lia-lj i >*^1 Ool 5 j t^yajVi JLp 

pj J^ g g ^ Ljj ji y r ^ o^SCj ^ j£a LoJLp 

vlaj*A>> JUl>-l j^i —'^UlS' li>- lists' oj^jj isJlsdJL dliJS c^u>j>J 




r-n 




Jw»U; y ^yJI ojJ-jj tl^U^I N oLy~~o j jJL ^iJUi 

SjJUaJL J>15 y»- 0^^ <JUj>- 1 oli <Jytll <j£-+i <laiJl oJLa 

j»li t n '* v *' \ * J\ c<MVo Uyy OyJyl^S' Jb-lj piji y> 

Energy Flow in Biology "*Ls-S/l ^JLp y isLlaJl Jjj" ajIiS y yjjy 
<UajljJl iJlS aSU? jlJjj yJl j^Jl oLJbJuJl Jl^i>-1 
y j**i j*\j* J y^ ijUJl y objyJl l^>-li»J yJl 

p-flajty y dU — aJj^- ia— j! £_waJ ioj^Ul “ 4>^>w2Jl olljyJl 
° V1) y li^lj v-Lo jsLl 

N * bjJai ut ,Jy-Lo LtO i jy^t ^ oVl>- J bJb»n» Jot) Lpj 

LOjjjS *5jj y Ja«iyuJl y aJJUm aJL^- y tAAjUai* ylj^ 
4*Jap- y l&Liwsj JU- V* Jl > y ^15jSlI U-iS 

jtJj u>ySUl oyUJl <— *s>r^Ai JU^-1 Op IJu>- l^jaJbv- JUu j to^J wp 

jLl>-Vl pj_j iajUalo yljjJl o'i/ M •/) y& c)ji y» ^ 

0^9 JLnj ‘UypnJl y (_5y-i oy yljjJl LjJtlijlyLf- 

ji \j£*j i>**/> y> Jlylt Jp Tj ^ y«iJL j3-I 
Uft ,yy 4 Jtyll J* \ * Jl > y JS* 

t Jab oJb-l j <L3 \j (jiy«*»> 5yb aJsmmJI 4JUjJI ji 3n.it.lt 

J^JLI ..LuiUwj oi aJLp yj */>•• A..-‘.i ^yapnJtJl ULa ^>w ji cT 4 ^ 
y^a j jUs>l y&j S^UaiJl Uj^ 4l^> r >Y 5JlJ JsLllJl tJLfc y 

y» |»lSjb^l ytyJL i Jt >> y w ~J l JU^t (1)1 t^JJS tJaUijJl j»U>jN <J 
bjj t'* > * x ^ y > JI Juaj IJj>- yw? y-Nl Jj iJ^tj ^ * JJ I 

<*»’> Harold J. Morowitz, Eneigy Flow in Biology, (New York: Academic Press, 1968), p. 
179. 



^1 i ;jihj jjiaJlJ- - — - TTY 

i j-& y C£' ljJLfr y hah i £_jbJ t _ 5 ip JlJL>- <—<waJl y jl5 
1—3^1 1 _^Lp (_$y)l — AiJvaJlj yjjjJl ( J^-U l)^3 

y J i * .“».. w . fl y J; tAyw? ^ 
oN L^ip- 1 U**y !i| < 49 ju<? yjj5_rT 

fossil) i^iJUaJL Uy > i y 0yuAS y <L*>- 4jb5 

o j-j —SJb-1 j iil a j Uy ^ T ^ y yj- {records 

4*J ^1..3L ‘>fc w < ij l5sl jJLp aJL^>J! oJLA 4jLiS" <JLl*-l l)[ <ljl>- 4 a1z>e^ 5j y*p 

4 4 

idjJjj \ M ^ \ *r~~i ^ (oL~*j \ij>- Y1) Uy>- TV {jA Jj&S 
^*Ls jii tc..*..> J ^LJLjj 4_*_jL>o p'Ljylt ili^l c^LL^lj 4jjLo»j 
Y V y# 4jj£a 4*J 4-jljJl jy list j-!Lp -L>-1 J 4jIi5o y?w 

AjjikJI 4jLaJ>cJl 4jllS3 4l~x jLJba {A,® Llj^Jjj (jyS/1 <jU lUy- 

• oJb>-l J 0 jA 

y>* —I j y>- jy-iM _j Oy^Jl ji ol yii L^o <*AM_j 
*Lh^J *UJl y yjVl “,r~* y 

AJy'ifl 4 y>L*^»“Sll ^JjcaJL Jb <uiyS/1 ^yLi^-S/l <—■..STy yj 

<—9y«j cjLi&'iM y y»LjJl oJLft olji ^JLc- Ljcs^j jJ (jjl c^I^JLj 
cjLa 5 y Lgi» ^JS- yyl ^/a*->- Uo-j 11 \ * yy 

Cj^IpUj i^-»IJLp-N — ijy'ljlI ^yL^Sfl y l allg^o Ip y Y • y 
y {fu jJl <w~yy ayi jl 4yJl 4jU»- y bJLs jJ <yJj 

i^s y jt ^Jal—J aJb>“j j^9 <Ja—yJl y jly 0 y» aJL>-j 
yUj-Vl y iLL ,v > • X i,r ^::... < I IIaj *V,VVY,* * • 

<11)lls^y jij <*' \ • L^jJLp y3l CjIJL>- yi oJL* y |»UJI y <uyS[1 

jUj^ S^J,Lo C^ljb L^JLal^j im jhj)l\ 



r\r 


[ oLL^J 


liUlpH eJLfe i _j03 CjIjUU o j fjlj* Igjl J tjJUJl 

,v \ * * r, \ o jj ^ jl A3 b&ljjS^i cjLL~>J! x ^&’ 

• 4JL> OiIjLLj o SJUJ j»li (_ 5 - 5 ^^ ( ^Ao'>- k_~S* 

l)I^Jl>»J v ^ t^ l^S/1 ^jljLsaJI Jj! li_^co O^Mj 

^U^Sfl gljjl ^ i^/jdl Uap..^ ^JUj jJJ e^Jb^Jl 

JLxil 4Jw»S/l < jJj L^j^I>bJ ^yjl 

jl* ‘<j~^ ijA»»- J 5 J~»i K yj* 1 MS 'M u~" O* CjlS' 
(jr,-^-A-,.jr ;M ) 0 j^i\ y-j_ ,> ^jui ^-j^ji 

A^*^*) i LJLJi "i Lgj| <JLaj 

: cM f ijlAji ^ tl^>- p±*j (X 3 -X 4 ....X m 

^5*^“ ' * * (j* i5*^ 0} 

jr*± ~iSjjj ^ f<Pl J j^6 

*>—~£j> ^ Ijji i-~ftJj W — ^^Sf! 

'i/ — I 4 J J^> {j* ^lalll u JlM 4g . »J a ‘J aJUj> J ^ Nj 4-L>> 

^ i< jL~j dUJU iv^li-Jj^ LftjLif-i 

oXfr ^.-j L;LUp- I^jjJj ^1 ov ^ • x r,\ oji J^*>U1 

flp ^ La^-N I oLL—^- ^ 

£jA Oj&j ^yJl ot«i^l <j! Q..i (A^j^oS/i oJb>w»Jl C^LNjJIj c-L>*SfI 
C-»J Ji — jJj IJLp-Ij 1 0 (i iV tT — tijjpJI Jbl^La iJLP 

olS <oL«A^Jl oJlp t5jJb»oS/l ^jA j^>iU ^I jJ Lp jLjj>-L L^IjUS 

^JbJL lg-P ■ a5jIS» ^jj t^ 5 j>*Vl aJ j>-Ij 

^-L^jL»i*l ^i] <J j**0jX> "V _jl oli o*JL£ s-1 ^jLuJJ 

yaw oLLwiJ A>W olS <uJL? Oj5sJ JL*I >-1 ol5o t^yL^a?-j 



[?L»- 4 ~ J [p JjIaJl] 


T*U 


Jj-a>J| ^y>j* i£^~ ijJL^-jV' {jA li j>- Y * ^jA iJljJLp 

<L)lljt itaUdl fjhj — AjaJej jt tw~SjJ ^ il jLIj ot (j£+i ijlpjji 

jjJLp ^ nj ^iJL^Jl; il; jJL>Jl ^ P vl^>- iP=(I/4 ')” 

'O*** U?Jjt t/ *rz*^\ 

^1p (j£ 4iJUaJL 0 (J LoJL^- i jli IJisAj 

ikUaJl fjSj — \ * * y*La J— ^jW)Vl {jA jJwJ ^JLP 

^J^J1 olljj>- JJLP j * X *\,T Y ^ Jb-lj jA P=(I/4) ,0 ° 

^Lp sv ^ * x V,Y iJjJl p .. 2 j ol <^pxj Si** CjIjLL o ^-P C-J j£j 

jl ^Lrj la jAj »,••*• 0 S q ^ sJl jj&U- X ^,T Y ^JbJi 

Xaa ^j-JjOj^J— SsJUaJl iaii Jo-lj 0 j£> ^y>j* 

l(^Lstf> l$JjJ^- j[ (_$!) A. ly x. l ^ ^ a —liaSLtj j! lilSCji 

. A^jlwJ>- 4j£j tiJlli ^jJLu 

j O .. S i}\ JUi?4 >Aj>- 4*>»l>* ^jA JjS ^>- jJul_ \ 3*sti 

0 SiA S^Ml \Ll> ^1 jJbJl jlS / : JUI 4xJu; ^ 

oXa OJlS jJj th_p- y> J±\ \l~* l j^J pjj tSi** OljlJLa 
JJ 4 & L>Jj 14JU ^JS ^ oUpLjjI \ * OuJL>-l Ji AJ^aSfl 

Ja5a J->-lj Jl Oj£j ijlal>-l ^Jla i-laJia 

cJluJl ,j3 j ^ Vjup o j£z~* ia»jUa)Ii 

ta. l s A' .». M (jlp plaJl ^ L_^ j*a^-\ '.JjJLi ^J^uaii 

?jJa^tiJ »— Xa jaJI pIaJI oJLa Oj£j c)t jj^oj l*^j Cj j& 

Jl CjISj^>- jjia LalaJ 4^jb aS j>- 5JU- ^ (//^O) c-lcJl l)| 

\£j^j* al>Jl ^ aS yJU *-{£y?r jJS” jl» 




A. G. Caims-Smith, The Life Puzzle, (Edinburgh: Oliver and Boyd, 1971). 



no 




t(<U^Li JLwj pJ ^Uao ojLp £_dl^Jl ^9 ^dJl oJLaj) 

<uii>o» ol^l>dl ^ Igju J5 ^ill (x) oUj_^>JI sJl^J a^jJL 

1Sj>A\ J l^, J5 Lu of -P—l/lOx ibUJU Uij- 

1ju& ^ pUJI oUjJ^- J5 c-£^>»j bj teUvj'Vl ^ 
(Jlj tu jA LqJ^J ^-jjUaJI ^ pI*JI *A3JLaJ\j ^^IpS/ 

d)U lLL->-j 1 Z+ 0 L 0 jJI Jla waAv J l oL>Jl ^ yuu^tj tSJUauJl ^jJip 
J b-lj {j~*jji ^iSy^ ^ l y a j-Sl j^S/l 1J.A 

dibJl oJLa Ji® ‘■^"f Ja^^j pj O^/l idiJL,flJL Jad3 

*' vr V'lJbt Jt>-f bj^- y» pJLJl ^b Uj tJ lSjJI 

\ * * ^jA Oj5sZj jJuij ^-jbLd ioL->- aJ u p pI j>-\ 

OJUflJL IglJLj AjUJI 4-w>S/I ^yaLfcS^S/l 0 JLlftj ( jA*&- 

jhJ| P(_5 J>- JodS 0Jb>“lj Adj^Ja (Adll^oa 4dj^l» '° A ) • JJLrj 
A ' ) * boJtp ^-JLJl o^£J1 ^ 5i^>- ja 31 oljJJI J5 oJb bj u_j jikJl 

' * * iSjr*^ -^L? i&Jji *'i£j*r oiJ^ J^-L 

eJL?-j y * * {jA Oj&j oLiJLP O^i ■>• 

APj^Ji jJ bl Sy> JS *yo * VA > • <#t <> ^ ^1 

^.^.i 01 LgJLp UL/t>» 

tj—jcJl ^u9 01 H A~JbJl ^ iSj>-\ S ja" L fj^w . pJ ajUI X+Ji\ 

jULj bo3 Uj! b^jZ9l j\ 5 jA ^Ljba ^jLai 1 1 ' 

T • jt LJL. b[j iSJb-ljJl iJliJl ^ ('>*) aJUp 

J^I Jl5 oIP'JA>mJ 1 ,j^ ^l^iVl oJlA jJLP 0 J 3 c(aJIj ' A > *) Al-w jUU 


•'”► George Gamow, The Creation of the Universe, revised edition, (New York: Viking 
1961). 



[■L>-pi 4 m«JLp >u Jaj jjJaxJi] 


ni 


Jb-i dj£> <ji ol i J*j IJLaj .( va \ • X ' \ * x VA \ •) ' ,0 \ * 

' aA \ * ) or 1 * ^5 \ t<L L i .J> j jJl oLjj jJI o jifc 

^ (1)<L>Jl C->LjI£JI ^ SiC-»Ljj jS\ p lau ij£S c('° \ * I 
‘j ~£j <u«jj| JJLaj L^> t * * ^y> Ai;S>Jl 

jS* |»l IjjiaiJl" J$ Oj |»JL2j 

o>LL^ ^ So>UjLw Evolution: Possible or Impossible? 

o^L-LSI ^ Sijl^l a!*JI o^UJl ol ° V0) coVU^Vl 

^L£J| iJba j/* 1 j 1j ' Jj~<aiJl ^ jJjjLft Jll»t— 

j~* iiJLi 4iJUaJl ^j\j»j L^rjJj-Jl" |JLp ^yA\ jly*JI c-^xJ 

jS> Jj^r - <iolj 4#JU<aJl jlS^sI y 4Jj»? 

^jlil Ci^Lkl>-Nl olil—>- JbJbJl ^JLjjS^ (_£L».5 tlJbl 

4iiJUa3l {jfi- SL>J| Oj£J ,_5J^aiil aJUw^VI L^JLS' 

i>* ^ ^ 3 “ _ *^4^ u^o^' J* Cr?3jr^ eM CP* ^ 

jji" «l)l Lw ?jh j\j t — (JjS/1 |»UL*J| O_^lil IJLa 0->Jb*u ot jS* 

- (!) j£j vlJ^pLadl JJaa Oj£j ok nuO'^b oJI 5 i^jj^iaJl 
«!)t Ja^-V) 4*jliJl £jA jl~La OjJLp c Jj ^jwsSfl ^ j A /* >%S I 

ot 4. ‘ ..aSf 1 Oj^Aji *—ill ^ 0 * Oi i _ 5 «J'i jJl lJu 

^ cS* i«-S ^yll i(4jilp SJL>-lj SjU ^3 

i ^>-j (Si Xtfl L a.*.. aSl 1 J» JL j {y* C>J & TAV ^ * 

jJSL YT^ UoJLp ^JLJl olljJjf- ^yiVl JL>JI 

"’** JamK F. Coppedge, Evolution: P<Ksible or Impossible? (Nonhridge, California: 
Prolrability Research in Molecular Biology, 1993), 107,114,115. 
ibid. 





nv 




t' " ,AV ' \ * ^ j^ScJl JU>I»-I U^s tAj^laJl oL>Jl ^jA jJS 

• 41~aj *A Lift JL^LJLj 

o^j JUis-l <1)1* 1 ^ <AUl ji oLLo^i UJs»j * JjliJI ^ 

lij t l& \ * ^ \ jjfe Vo • • ^ja dj£j A9JUa)L jjj 

A * > ♦ Jl>o} jrj lojj tiJliJi ^jA f-y>- jLU ^JS' JL>-I J ^ 4jjl>ua Xj J>-\ 
loj^ i^jUJl oJ^ oljjJl oJi p _^aj) 

ojl*JU ((aJI> tA ^ *) <c—* jUU r * Jljo o^ o."m....4 aJlwJI oJLa <jl lx?^zil 

JLSrtl]U oJLftJ t ’ ' V ^ * 0j£x» C-ijJl ^jP A>c>-Ul jb^JlJ JU^I 

<m) . la, \ * ^ 1 

jj »^>L->Jl oi js**i 

jj^DI ^ oh~>Jl jJ jV Liijj LgJ j& 

tU il>-y» ^ jvjyl j! £-h>*X. CJIS Ai-XaJl Jj^ ^ 

AjJUaKj X>1 \jib tijjX>- 4>cX jSwaJl I iJLft ji 0 

^y >ji X>LL»>- Uxp *oO j>*J^JI X»lXfJl ^ 

L^l ,_^a j t^jUJl c_* j-a 4>Xu ( ^i[ caj JLaHj 0j& 

,^1 olL^s^JL a ^5” otj t T *^ • ^51 j^JI iJLp ol lxi>yi jJ 

(JLj^JlS^ i ojl <J jJaj DNA ^j^lli < j» oj-Jw9 «x>lx»- 

oLs toj^» ^ 5^ils <^jJL>- ^-» tiJWl ^9 o jA 0 jJm Jjjjuj ^jLSw 

<j\J &JJ ‘ no ' * CJ* ' LJ* 0>r^' J j^aj>J\ ji 

Jb AiJXaJl J i jI>xN I 0j£* ijl j-P ^jA 4j^9 

(_5jj L5 t(^^ * x t) o olIjLU 1 oU 13J SL>Jl 

Jl j^A-JaJl t-jUx'Vl ikJLJis*- aaj] JJ ^ji Ul* ol 

• 4-j jj^LjJ 


,,T ’* Salisbury 1969 





r \a 


oj (Jjii AdJUaJL ©L»JI j is o^IUj>1 cjLLjJ <UwJL 
Lij -id L j w»l 1 .^o> 1 ^ t £jP>%j JuxJl JLjJ lP ^jA 1 

J^>- SJLil aLJl ^ iSjd^ J?bU L$J jjJl ^U^Sfl ^ ^ 
ix^V u-y^j jj^j ^3 ^i- sj^i ji\ yuji j>. j& < wv \uu' > • 
• iLj j ji T o 1 ^U- \£y>*j 4-flhJl CjbjISJl 

a* obj^ yw*t -b>4 jAj— ‘jj^d 

JUuJ ijj^b oNT t Ajjjj liwsi LuXo-?- 0> 

^ jJL>Jl <y* SiLiu-'il l ^Jx'-tJ \L$a U y>J* 
|^Zj jl\ ijJUaJL 4olaT./>ll 4 UL J I a Jla ^j/9 J& 

tjjJj—j'i/l Jji Oj&~M J 4 ».m J?Liij JLp < Uw ?Sfl 

ll) j^T Jl ££^11 |»JjJlj t* % T * j* jPvi OJlP w>l—>- ^U>*19 

^j 1 jjS 3 l oIApL^xa o!jUL> jJj il)t J->w-j 4JJ ^^z?- 

ji-lj ^aJI — (^jVl jJj-jS/I) +\Syr Oj&i JjLlJI 

£jA *4. * ..aSfl £jA 4 jtil >» ^a iljLpt ^jA —4 La Jltfl Aajj 

& y>- j! ^jJy f ^^Apj l vi#Uljf>Jl < j^ 4jdb>«-a oIp y^-A ^ 1 A *\ A > 

JUj>-I j^9 jjS liwa! lyg.o.->- i A 4j jSfi ^jA luw.< 

T * tijfiri t5^'“ A*-UflJlj JjVl .I^/l JA JsAj etfjSr JJ4& 

6*1 j5 jf ^-°J 4 ' ' ^ • jl Al t * Jji N *UwsNl ^jA 

4j j*./9 jifrS/U k J^ mi C^ j jIa-^I N * *\ {jA Oj£l> ^jJl ^3_j)1 IJLa 
.S iJUalL Oj£zj l)1 ^jV I ULa 

Hubert P. Yockey, "A Calculation of tfte Probability of Spontaneous Biogenesis by 
Information Theory," Journal of Theoretical Biology, 1977,67:377-398. This work 
has later developed into a book; Information Theory and Molecular Biology, (Cam¬ 
bridge University Press, 1992), p. 408. 



TU 


[ ^L^ifl oLL-^J 


V oLo^Jl jU t j^ll C-Jj^>-I < _ J Jl oJbJbJl OjUtJl L*5j 
t^JUi- ^11 Lf*~i * jl^* ^ l.g-^jtj f-LflJLJ ^ja ju>- jj 

e-lj— iiJuoJU SL>Jl PjJD iJlSLaJ —oVLt^'Vl oLL~**- 
cjjjlitll Sj^j j& IJ^-lj 1 jL>- “^J*i IJlAj jl 

4iUaj» 43 j*j> j 5^i ji Jb-lj jJL>- l*JL>-jj jf Jb N SL*Jl jl ^ybtoj 
pLg^jij oljjJl ^jA 4jl Jj (_}^ ^-Jn ' ~ >j |»yw3> ^jA^ 

*is^ lJb*> 4 jLljJI oVLo-Nl ^jj£)j toi 

<W?^xJl L$jJlJ <LoZ?*a jS> 1jI-L>- 1 jt j ^ iHlA JJij—i t A3 .JLaIL 

cJj U^> L^jwbJil 

5)1 ol j-Jcti jU tils' 03 j jjjA jl JJCaj jj\$ jlS 

f\y (Jl a?- {\r J&** U* ^Jj —^ UT* J-* 

jjJb 4iJU*aJlj c-jJb>- JLS 4->Jl oLjlSJi ^ oljnJtiJl oJLa jl l»j f j£3 
5jjJ^wO olaJU> jJ&jl iyiJl £_3 j1j j! < Ji*J i)& ^ 

Lfjijlli j {£$$» 4*<Jal»Jlj 5JU U .< J l a^>J 1 oLolSJl ^ j j£i 

Oumw -bJ ^*oljlj~>jl_^ oLJl a£Xaj* jJSvJLj 

Us jj toVUi^l aJL~<> IgJl jS\ US' tolJUlj ^3 jill ULa 4 _ j Jlp 

j] jjStftj *y oVLo^'yi oLLo- ^^Lj] j^s jjj j lat . l l ^SliiU 
cJLo»-l jl j jjj VlJtipl ( y*> i >xH jisl cr 5 ” ° j\j &jj&- jJi 

^ 4jjJ&- ^JlP asJLaIL 

AjjiaJ 1x3j tlfjL^a>-l ( J r O-L*il ^ aJ j Jj>- JLo>-I |»IJbblj 

a>- jJl u J j+t a>Jl ^y i)Lb {ja j>\ Jjti toMLo-Vl 

^ pili IJLa jt jJL-i to ja jjJu> ^ja l^iJixi o jA J5 ^ 4JU>»>jj 



U o^lai j jialiiJ 


TV 


J> clJ^Jl <1)1 frU-il ^ d jwjjlJlH viUi ^p *&Jai 

C-Jj AjI j^P Jjj t~Aw oljLLo o— 

^SLi Ju>4 N oljJcJl ^ A3JLuaJlj oljik olS 

jj5cJ Lais' L>-jJb iLjJs ^SU 4 aJLjJ? 3jia o oljLL> ° <1)1 

i_vji? ^jp o^JLawJI IgJlSLil A«Sj^Jl oLr^Jl j^laJ jp aJj^w» 

AaJ $^J?UJl ^aJL JI>Jl I.AA ^ylp <—■ . » >< ■■.».* ?AaJLxaJl 

(jci | J^Ji ^ (jJjL^ 0 tjjiazJi Aw?^a oUlp^l f-LjJajJl ^wsL^jl { jA*-> 
fcAola^H <U>J\ A^JaiVl l)j£jj oljjikJl w»jJL>- jlA*La^Jl oijlaJi 
a ( j ? AwL a J*p Iwb ij^>-^>tj 0jjb Ajlgj ^pS p^SvJ 

SL?J) t'jJLlJ LjLs<2>*^/ 1 aJU^-NI L^IS j»«gjbL**>J lifljj tjjJalJl 
tL>jJ- a>j i)j& -jlSsj ol jk iaU Aw?jP C?L-j jj jja jj AaJUaJL LdawJl 

T ^*h l y > (JUai ^ L$JUi>-1 ^-3j j^a *L<a>-y\ ^*Jp ^j 

■aLx;.,..^ jyjC 9 '\*f\ 

aJUcJI jl cLl»LL> a<Jl>tJl Jlp-j Uj ; ...i UjIS i ja^tAi \jjfi~i 
bJ^J> ilJLpi J olwa*Jl oVT {jA jjSw LLftJU SJi*» aJT L?Jl 

*^" j*J l^W-J tApjwd! AJIwSJI il^oJl 

. aJ^L:.j aaj Lwj |JL> w> »jJLvL Lg^sU? j 

AjI <l)L^lw <JjlS' jjJalil Aw?y (_5JUtl jr~~t 
tjjJ aJ^cJI L y£J\ <1)1 jJdJl £ja tLftJu>-j oU jJjcJI 

fr iSy>~ \ * * j>*j <*-~Sj1j UhS^ ioLaj1a«J| ^ja OjU j_^Jb Jl { ^S’ {^i jS 
t^la^ \ L_3.U iLla ^.. .✓?*j cLjlj ^JS c-»L»j jjNI 





rv\ 


{jA 4>t-JUfi 0 jAa 4 jL*j <Cj jUla ^1 1 Jjb o? Jj LUljjJliJl j-wj 

° VA, .y u ^J> 


<JUxil JL>-j j,Jt./gH JlSJl ^ 

4 i>-Jt»«ji AAlJ jj ijj^w J J |*L 5 t>! JL^-JJ * 4 j jl jiw 


5 JU-j ^J >-1 jA JL 5 5 JLaX» 4 Jj>J! oJL?-j 4 ->- aJT .law! J[ jJaJl 

( j^j^J ll i£J ~JJ 5JU15^ 4-?- SJj>-j law! j! J^jSjj Uj-p- 1 ;jjialJl 


jJalJl < j^’ £_jLiJl ^y> ^c-W?l JjaJ t(3JLjflJ 'y JiCw ijJkjbta jJj 

tUwJl eJLgJ ^J1 4j1jlJI LJjl ji U5 c jLJVl Jl L^Vl ^ 

olll jS “0 jl J'—j \jt>S— oL>Jl oJlS^ lil JLp l j£. J_j 

UJip IwVl Jl flkJI lJu> ^ JUrtl 0jL-i *Ja-w fILLS' 

° v '\ jLJ)M Jl IwVl ^ 


: ( j = SLbj oUL*-^ ^ JjJ^JI I jJu Lp^ 

c-»^AJL>j j~S (jLo j! jJLj 

JL>>j ^jjl^Jl j^i aJLgJ Uij £jJl 

4aJUoJl ^Jju>J ji jj iJL>- JLaa>* aJUJI 

* 1 ja>J Uij tU^Ol j-P j^»Sll jl ^S-ij 4 VAi ' r ^\*f\ ^e> 

Jjjall Jp ^^LPj 4 9 * \ */\ Jl T ’' */' JUL ,y i*La>-5ll 

j*ij 5w ?^p ^1Jt jJ» j* LUJl -L>-j ^IS 1 ji 

i^Ua^-l Jp {J^tXw Vj (^JjAnoJl JjJL>J 1 £jbi- 

JLpI 4x>- <Jl^J*1 Jl 4 JUJI -l—>-j tlr 9 L*!aipj 

J ajlS*~a> l^ijS ^ JL) 4pL,pt>*^/l Olj tl J Uuf jisl 

j uLm J—SLa jJUll j»15 Jkij tjju l l aJLlo j5 

.<1)jJU r \ • Jb^lj UjSsJ J-iJl 


*”** Carl Sagan, "Life," Encyclopedia Britannica. (New York: Encyclopedia Britannica, 
1997), 22:967. 

< '* ,> George Gaylord Simpson, The Meaning of Evolution. Revised Edition. (New Haven, 
Connecticut; Yale University Press, 1967). 





rvr 


jsLtJI pUj3I ^JIp (J_ji 

UJj tjjkdJ JJj jl N aJJ : JjjI 

^*3 5J jj —a ^s^Il j-P SJljJUaJl OlyUaJl jU 

N 4*1 'L^’Jj&t" Jj^*d ^*31 

olS” CJj .iHlA jl£ djL til lwJ l Ajl^^fl ^J-j9j jl ^.la~«w 
J jS ^J” : J^5J tJjLJl jJUJl l-i* £j+a*j * J5” 

Uik- ^ j\ ^jk Jl <_Jl yS J\j^\ vJ>Jl jj Jai L»l 
. ^-LuJl CJjJt JUs lo ga tlfjljj* IJLa* jl I^o3 

V^J ^ pL>-S/ 1 plpj ji—jj ^ ^ap wu3 

j-<a>-j tjjJaJl 4 -n£ yaJ 4 -j!—>J l O^Uzs^Nl 4wa3 Li5L<J LaJi^i 
j*Jj jji f ^"^b c.«L^UjJl pIaJp* j ^iw i 

<_5jl Jjuj toL^L^Jl pUJLp <015 Lpj pL>-S/I pULp yj^ji 
yj^i, 4*1 ^yll 1 j^a A>- tioL-^rJl oLLjJI -^- j ji\ 
< JSwi3 ioLua^-Nl cNLki^-NI aA£ j^£Jl jaj* ^ oV5 cjj 
♦ 4)JLuaJlj olIrakli yjJjk j^P lllULlu 

JL5 aiJL^ aJlj C-jJL>- oljikJl j j£j jl JUz^L jlo U->j 
{jA ijlS" 5jU j*P- v—'1 >CjNI J^>- ^jA cJup 

( Jp*jU j Jg;.».^ll «Jlp ^jds~u loJLdA* 4-?- iqjajl £_izj 

N J^a! 1 Jua jl JLfcwJ ’ ill* I ^1 ^pJjL 4 ^jL>- ^jA 

J^wo v_a 3j^Jl IJLc ^Sk*** jl ^>1^)1 jji tojj./a7 

j j y ft Xll ^^Ip ...^yvkJl (5^1 w Jl l _ # lp 4-jt_J~~ e- 

U jl ( t ’'”' *h {jA Jil ^1) Z*<9j> UrfjJ C-J 4 j1 JL^J 

Ul tW~*« PO JkcLx ^y> tjju^l ^»lJAp»iJ jl 
jki jjj* Lu*«L>’ I 1 j y jtf 4 mS|jJLp ISI 4jl 

jlj ((jjJUdiU j^jSsj ^3 4jSlj -»U ^^>1^al j^i «.o^/Lfci>-Nl 
jytf j ol.tj5l jhr . i jl JLi N <u5^Ul auJLiJI jjkdl kpy 

. S-b Jj>- <u ^„Jg jjJI y 

Zj^rj £fTji *LS~* jj oliLlzSl C-JlS” 

Jk ijy j« ujA? o-UJj tC-'MUla-'i/l 4 j^ kj jjkJl k-^J&Ju 
jjl 4-Slj.lull CjI ijfllall jl jjJ^^ pL>-SH pLJLp 

ZLjk 6 ji J* p. k : :M SiUlj yl\ ^JauJI j* aJ 



rvr 


[ oU—»-] 


aJLaj-NI c/i/U^-Vl i£a jIjit US' 'j* 

jJUJl ^ OLs^lj^il *Ulp ,jAJU iSji O^lij t^gly w fli Jutj 
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aiij» gi. 




4-Jl LJLd y Jlfl3 ^j3|JL» ^^Lp- l>tlald jl 15 bjij jlS” p1 j~» 

oULJlIj oUjJUJl Jb pb, vl^Jl JU^ ^ j&ftl JS J jkJL 

.UUJlj iliJUu l^5*p J! blj ^ jl UU iliJb. 

aJL^p- fc,4-<a7 JLi p<LjI>ej^/ 1 ^jJL*Jl I^Jlp ^ytfj 
n j-^T ^ jJj tSJbJLi 4iJj jNl w--5j£j ilLlll x^tjSj jJ^vjl jl^- 
4i Jilts i'jJUJl ojJLSj pJLuJ pllaP 4 jIJUj oLUxJI oJla> j! |^3 jj^Jl 
.^^uji x-j jLm\ Ojjji’ £hi iJxijij yiijij 

LgJlP jjJLlaj 0 jJ^LiaJl oJb jj J^JUJl ^JUzJlj l^jJL>JI j£jiD Uij 

>T Jl J y}\ L£*J ijz US' Jaii JU Sj" sUJl" (—1 

USj^S" (A^P^aJl 4 a l ai S/1) pI^^-SM JS* 4aJL>- pJ Ji p^-i 

c a JLjc<Jl) Uj^U l$JU>*j JJ •<£ 'js 3 ^ Ja-s^Jl 

4j!Jj iULU Sj^JUJl jS> 5a>- JUJ^I j 

pLJI i_Jl y> olio ja 4iJ^ Ui 5jJa5 J^Sa~J US- pJx*)l jUvil^l j* 

jj t dJ L LUoJ l ajJliJlj ^jSLgj'iUl jt-bJl ( _^1 p t£j** ,j-b — VbJj* p.Uj 

j^Ip- JoltjJUoJl 'jo *j |»l-bxl^l jJU ^jiJ bjljjJLiJ 
4 UJU j^Lp- p^Pl)I pldi^f CjVjbm-a (_yA oLU-P ^JaJ ib\! 
(3_paJl < y jb 4jLjJaJ! 0 i i^ >j to X uJl 4^L*-P’ I 

{jA C .- a j <JL^P J J& Ji ^Jl S J b J LwJl 

aittl SjJj ^t»i ho^i Jjbjw ji jji- llJb- 5^buJl SJ^S/I fj£*j 

i^iJl jUjl yyj ^1 ji -b N -IftjjJiJ j*XOj t _ J Jl jl>J! 



[?L>-jJjj-bi iijL j 


rvA 

CjIJJIj AAj_^a]\ oJlgj Ol £-*j i4Ulj ,j»3^ 

Ajjjkij <uJL*j Li)U>- ( _ 5 Jlp ^w-s^wiil ^ il>J LLpj j_^ r -* 

jLJ^JI ( w- r k:— j Mj cocjUJU 15^ _^iaj oi 

oL-l£*Jl ^ jJl ,jA*j c_AJLzSo ol ^p-L»Jl ji aJIAJI 

aJI ',y\ oliL!LiS^/l oJu j jJaJ Nj olio aJUJI a^>J1 

^b>Ji JJ'U Uojjjj ^ 40U^ U < t oJl 4~*J SjAU* 4 _yJl 

*\j**> cAja>J jA$ j\ 4Jl frUl 

u #j*i Of o*}* 4^ J>*4 ^J 4^* 3j*i 

0)1 vjloj tfrLi Li-S" ciLLoj l*j 4Jll clIjJ j>- L? lp 

jJUJl- ♦*-4)1 ^sAj cjJJI jLz>-'y 015^ l«i-* 

^1 jiJlj £$:>Ldl Jkij caJ>U-j auJlJ \jb~* 

AjISIj UJ IjlSUj t^Jl^vJl ^9 

cJJi ^ylj iiU^L ^yuf-t £-a a^uJI j i_~~Jl a5^U- 

<0l>w aJ| J^ajj yj&- 1 0 j£3l jl U j-Aij ^ ^ 

yL»>-j tbJ l.g.^4 IlaI ja J-Juo 

Oj^i 4>lj ^ J* ®i>*d ^ a1)I pU _J 

^Ao_^i1 AjIiS' 6^>%ju cii^laJl ^*jCj 
aJUJI oJla ^ 4ttL UL^>- oj^j a<w-I apL1»j 

UU.>fl ^J^>»J JLlUp -J loL>«Jl 0jj5> jUl>-NI A A..A^ - <—A--S" Aaj (^1 

Uj£~. U;Sf Lgj ,jJ o^j«k>t*Ji 5 j1 |J>I oV fjoAj 

lM cjdjjr^ 

jJL>Jl ^ j*Japl 0^3 I-Xa ^a 





rv<{ 

Jbj>-J j 4 JII 0 5Aa>-^» J^>- {jA 4j^L oL-wI »wjii>- 0 ^ L^a J l 

^jip JLww ~4l*jJj L_~*l yxj OlijJU^oJl 

• 4>-JI 4 - 4 JI Si jJb«Jl oilj^fl 3 j$ j 

4-JL^p ■K/ ^iJl 4>&oJl j i^.,..«)l 4 JL J U* jj :Jjij 3jL*Jl 

JL3 SJUJLp i—lji oNU><» J'DU* y> UjUJl v_jLiiS'l Jjl>u jUJl 

• jUJl jl ( j— Jj U jLl>-ij jj ^JUdJ 0*0 J 

0>w?l £jOj-«Jl jLlp'bll U^laj IS} 

J^-l^yll Violj y* ijljj- j^ll oLJLwdl y* 

oLL^jJl J5 ji j$J& ji tuixA -,JjLJ| 

jLcj Lo LaJ uJL>*J bJai^»l ‘LjLa_£3I a-jLj^aJIj ^J s JU i l 4^Lj~oJl 

^.oJawii 0 ^>c.a"».ll o)2jJ>J!j oljJJl jjla*- oLJL^aj 

j)l\ <-S jSj ^ ajjl |»UaJlj 4JLJI oji 0 y*j>j J 

oU*^L p ^yj| LaLoJ jJbkJl 4 JL P jL? 4 <ul^P 

^JLuJl 4 jjj ^ LaLoJ (a^lL^U AmmmJI (jji) 4 >Oi llj V-.-..... J i 

d~^ Ue. j?___, LiL^p- oIm'V) ji 4j JbV 1 4ioljj (JfJUl jjJLdJl 

# 

j& jr* t/ y> V-Xjj 

^L»l L>- j-A/> oUl *Iaj| ji ^Jbj ji «^>o i _. — Aai, L ^> 

— 4 ~~vJl oIS^IaJL 4)3.7^*Jl jL->)Jl 

. 0 L 9 JI dJL& 4 J o> J t£ jJl jL^Vl ol jj y* 3 jj j*c> jfix 

aJa.^1 y U i>-jjJ *_jI>t>JI IJLa IjjsO^j jl j..* ; ll UL?-1 y> j>-\ 

to j jiail ^ylp JUi*j 4....^) ! 4jJjJ J-^J oijJ>fcJl p^JjAP- 

4jj*>JI oUUjJI eij-Ai LJ| 

um jL>-Nl jj^ajo ^yij 4bj to- j lft^Jl ,J^i5 Oj 



[?L>-i_JlP *jjai - X A • 

c->L5lidl oIlhj ^LwiixiVl LkS IjlJLp 

•y»Nl £.jb *315 *>-jJb JJ&B! o jjb 4~>Jl 
oLilijJ <uLL5 oL>JU oI t_5* jN I { j^*-> 0 j& jlS 

^jJl aJUjJI I j£) l 4^jLi»I>a 3 j£a» oiiJi jN 

<2~Zj*j aJUj jjJUJl Uij io-So- a Laa q iia>- pLj oJalkil 

oljljOxJlj ^JLJl ,3^- jl -b Nj tl*Ja3 AJiLuXsJl ^asjJ ^JaUsaJI 

c jJb>J jlw^l J j&tS I ^e Jb Nj ioLJIj ^>Jl v»j^UJl jJL>- 4iL-< JLS 

S^Sfl .j ^JLil b jAuJl ^jI jJl I Jus 

a5U? jJ-A* f jJ J->- ijj iyn}\ Ji y*}\ 

£'1*-*'^ 4-A ^ iillA jj& — jj—*-iJl — oLsJl 4»JL>J jJSLfc 

Jiaj IAa ^ISOl <3^" (3^* J* *“’■»^pL*j *ul ^ 

^ (jj^J jiAftjlS ^j^cUio)l jJLJlj ojji3l 

45 U 3 JI {jA yi-T £jj f^\ Jbj-Jj ^Ai i^JaJu Ailb J y*u* 41AAj oL>Jl iaJL>- 
jJiUj t5^ 4<uJall ji wIa* 11 jl aJLq^'NI jt 

11* 

jui**JI) < _ j jI j^Jl jUj aw3j\/I oULojJI o^Ju Luj 

^ OjjLfi’ <JL* + a jISS^I AS Lb ^jJl (^«>t...^Vl 

/. ^ A - ^.o lju JlS "j-ib" bj^i *aS JljbJl ^ 5 ^) 
4-Xa^i ^-aL>*j1 £_S jj ^jA jl£ c(li)l>- Jl AmJJL AjjIa# 

(_^i) Ajli jS' oUilS" L»J \ jc^Aj AjJ) JJ-$-b A>wj ^jJUxil 

jl A^bowoJl 4 m1P Aj4^1^T,...4 

Pj*0 jAJLP AjjtJiP OwP (_$I) AjJ jcJl A«Jli 

^liJl iJba^>-Vlj -AoLiJI a5\JL»^oJ| (O^buJl ^..<»■■,» 1l 



TA\ 




Vjt oULJl <jl tw^fo tSJilaLa ^jA j»Slt 

(jp>« ip ^Js- ajJiJb 

. I^jLj I^jIJlp jJj^ N L$jS/ obLJI ^1 ^-li>J ^Jl ol*l 

t«L>Jl ( j^L-l i jjy>*}\ I jLif'l ji^liull IJla ^ 

jJUjJ Ja2s jla 4 ( j = »w5^SfU *^Jlj ^ JjjJ5 ( j~J <c£J 

lolijj-JI SJ—si jji^) «S*ifl ^jA 513 La oL> 5 ^Jig w^w j ^^ojS/ 1 
01 SI i(j^£lil&Sj oboi Jb*-t jAJ 

SjjlkJI 5-itfjJl oLuj^l blhJ N ^1 obl£)l J53 ^j*Jl 
l^lL < _ t)! l«bj iSjbaJl oU1>mJ1 jIjL ( JJul) 

5JLa-^ _£0 aJLa^JI ^UJ f-LJjJl ^ 'aJIJj 1 

4~^L*Vl oljLlpVl 0^ ^ _.iaI »J iJLgJ iJL ajcJI aJbJLi aJLa Jb» 

«Jj\l ob>JL) JljJLJi bbs ^ Uu- J^I^Jl & 

jk ot ijM i?0' (jdj^J ioL>j£*Jl Jij&j 

.4*Jla Ip ji cJlj La i j jlalJl bjji3 Uaj (£ j^-Vl jJb SJb-l^1 

(J3l> ^4 Jb ^ i ^11^ jt^i lij 

jjybp 0l oL>Jlj Uj^Jl j yjl l jl f-LJoJI c/*<3^ 

4.0...-.a aiJUfc j*^iL*j[ ^Lwl iJald 4gJuJa3l ^1 ^Jl 
yUu >w > IJLa ^jivj jJ ISU «4g auJaj l ^jiJl ^Uj lo-fil ^j iaL>Jlj 
iSxoi y-s - kl l ^jJaJi C^wJ l^l j*^c>0l ^.3aT..,...i lojliaj ^j LaJUo 
JL5 p! aL^vJli I-Ia tj^Laj OljUaj b/lT.->-1 ^JLu? jJj 

4jsL>Jl ol £-bL~4 b^oj JiliJ iSjUaJl oJla ^y> olc_iVl 

^ Ua £ja£jj tijjAJ^>J Siilp a J3 <ia—.1 JJ 




Jbl ^1 i jiaj 


r ay 


cjl£-)ll jJLL 4ju~*a |»l£^t jlJLu?l jji d-JuJl ibSfl ^jJLSJ 
ia*a*J? (3y S J j£j d)i |i-UH ^5v »j V j^^Pjj ^^J j f jlJLll 

(4ttl) 6J i^>“j ^*Ji]L t_>M *l*Ju*Jl piaw.a jt {jA ^Jl J S> 

j j£j jt ^JuJI jL *lpiMl jl jJLjj c j.t.p ^wirlill jjjjJl wL«<a£j» 

Jbtj^a J^JLj *lPiVl iJLfc IJ-fc £-<ej JLaj JkS \jiU 

|*Ap Jl« JU*» jl 4*3 ciLi 'y lo^aj 14 -aJuJI aJjSIL 

£-* ZS jiw> SiaSj Jl Juaj <ot j* (_5jL<JI ^ajuJJ Slit *!*>-j ^Li-Sfl 

^ r *.,.S 'jLJlj jS/ l^lai i<Lil>d^Mj <U^SjLJl jialll 

i^JaLaP jl fe ., oi (pL>-SM pJp) JW'-'Jl l*j-*> Jl jjjJij ( jjiL>J^)/lj 

oIpLsu>- Ji*J JvaJI ^Jl— sjlJLkJI lLIAj IJ**- Ji5j 

AjIaJJI J^A>- jJLj — JUJl j>u is^l>Jl Jajj i-«-Jl JaiwaJl 

^Jl JL-j J < ut&J l 

tjt 4 .w * I ® 1 0> lfc J Oj<w5 4 Pj«j jLwmiI lj Lm o! ^ 

^w?jL*_<Jl <—»Lp J 4jjJuJ JJ Jp ^jili ljl£ ( j*jjJaiJI 

4-,^ jl*«a 4 j J CjIj)-J jjaj Jj i llj jAt iZ+*Jlq Lalp 

C-alS 4^j Jpj tloJ j jjS JljJs> jjJaJl oLfejjjLwJ 

4jJ_ jal3l ^*aLa<J| ^jJaJ ^ jfyi 4*pLaI^Nl 4*^jj|jdl Ju jl^ol 
i lfrla^ ^U I yJ>j*j JLai Jl>JL IjLaT ^JUl eLJUJI Ut c^aI^uJI Jp 

oliLllSVl ^ jt cl jajAj ^ ^>- ojl^4j l \jZ$iJ\ jt 

f jjia Jjjjl tJj 4, 4-«J-*3l jJ S jjJLl^Jl 

iLj Ig cjI*a t co > o-L-L^. SJLpI—uj SjJiL^ o j j si* jg-Sj 

iSj ^n J>I_^JI ^y>j SjjJaJI iwsJil jLiiiN yila 

Jj*3 i_jL~x£(j AjjJaJI A^J >JJJ C*>W--»J (j-JjjJaJl i*^a ^Jl 



rAr 




f-U ic-»J ^Jlllj <jci 5 ^ Xw<Jt oU<i>UJlj £b*/aJl £-~*lj 

J # 

j^>-1 ciijJJ iolJiLdlj ^Lal JLwa j 01 4*.>c ^ .-g J l ^laL.-J 

. Ja~-jJl uJl -U* 4 —IJLkj *U«Jl JLp pLJl>JI 

j^ijLcdl jl uj^»Jl Lg~3 Jta OU 4>w»Jl JLpl J Cal 

{/> uUy>-j jJUJI -Iw Uj—<>b ^»LaJ 4j>wjj ijjj-Ulj j*-L*Jl 

t^jJlj |frJL*J! *—4jij QC^Afljl ^~JUx)l jj» J»Jl jj**t 

c-49j^»Jl (JLa cJUl«*lj Sjl-bJl oLu dUJJ J ^o- 

Jp 3Ja-._Jl QjJLfr^-O iolaj ^UJI JaJup C^IpL*j>- 

3lyl L^pJU 4iS&# 4 jIp^ jULol Jl yi'ifl J-pj t^ : U :ll |»lkJl 
4 j Jiaj 4>..k«i kLjjL ^jjjJl ^J-45*- *—t4~w*- 0 Aji-ftp (_£j3 

^>Lp £_*j t4^>-^Jlj j^pS'I v_^v 2 jcJ 1 j oUIJ i* (UUj 

jSf J tlia JJ-Ulj |4*Jl <>* J f-UJjJl 

4^-lwJl CJwft ^Ajjjkl)! 4 j1p_LU |»^pNl jJjL^J l_Jp l*» 1 o g . 1 

^»lJL>tL^l jJL>«j J iU~a UJp OlS ji Ca*£ jJaJl Ij»AiJ jJalJl olpjJ 
tCgj JLa^- jwjb ^Jtid jJj iSL>JU <_$.iLJl JJUxlJl IOa ^l*Jl 

£lJl Jujj ol5 J ^jJ ^LJUJl oWLaJI c~i^JU Jij 

ola Jw. ft . l l (Jjbl3 01 J * krf^ o^LuaJl 

. _^il «—JL-^l iJLfe JL*j 4j!J.5 

4h.s 4> ^9 jUj jJ ^ {• LtfUwl |*^Jl O-iili li^ 

43yw OJllloJ M |t-f.i.pl ol ^J ‘I4J Oj^Jj ^ jl ^>«I««3 tjJalJl 

J AjjJLiJl <U3lj&)lj jt-JL*lil (Jp Oj Xw luj jJj <4*5*4^ 4^ . 0-lp 

^ ^^ Jj ‘pJkJl J^>0 

J~S J pJjcdl J» Jl Jj^jJl -Uj ^JU)I 



-u J Lc. XjJtaj j ^iaJt] 


TM 

^j$h ^ l ^r^H jf* - J J^)/l J 

Jl ^Ul (_£xL i>.l jl ^*i*Jl ^JUiJl J lj ^yu}\i ttllii UUJ 
5*1 J a.a JT U^Jaj jl litfil ^jPjAa Jl ^yj *<cp .Wt,.j jl jLw^/l 
lx£«*4 jJl>Ji ( 3_^£>jJl Jl) i4j>w>w> ihjhj j j£S\ 

^JjJl JcjJ ^-Xp- (JjUai jJjL-w* s-jLXJI j-o JbJbf J-*- 

(HP^Jj'j pj J* *V "y J JjjJlj t jLHj ^jJIj 

■f*-*W. ir~>- 

JjjJl ^b>«j oUj^Mj |*JUJt A^vJUd^ Jl 4>-L>Jl Jtii ofjb 

4 ^ 

ieJj.AF' iwoJL-li £JjUl ^y» ftJlft J LSJ ( JJU 

^Jl iJLJI JU- iflLJI *_i_JaJlj jjkJl <■■>;.~* cLUjj 

v_jLp J j^AJLj ^jJLJl P-VjA ul t<^>jiJl J iiiU^ 0J>w» 

f ■fr- -^ (*-* IjjXj *^Xs *l-lpl J p_gjjAM3jJ 

‘"j s ; - 8 "^ U^’'J 1 ^ ji^-i 

{jl JptLJI { ^a»j <y jXJl J f-LJjJl {j> j£S tjb ilLJbJl J 

i-yijiiJ <uUJI —-Sflj AJjjjtjJl J v l L SC>ll 3 l J -^wajtuJl 

^y 5JjJjo *u^_Lf- 5jj>l Jjj t4j^jJazJl 

a-^Ljj 4_«1p aJ ik-lA jj jkJl 4_J>JJ! ^-U j_ jp_^p jj 

AjjjislJl 5JUUJI 4^jJyjii l^>»i 1 ijpUal^l <JJsJl t<oJ 

jl jPi jLjl I ^ j^JLwJl Lgj £_JUJu o^a ijVl JU- Jj 5 ?* 

iv-jj^ji ^ ^i jl jA ii i4i^i (^jji tmS ^y\ 

_/—*■*£ (^xil IJLa— jl jjjJU «-LJLaJI jl jij 

ijikuJU ^>IjiINI jUJl XJUp Jjbi ^1 aJU IjJy — jj£Jl 

• V > “J Jl jUi*- p-gJli ;j^>xill ^ jLcj'i/l_j 



TAO 


l J** J**] 


t jLJl Jjl ug^ll l y r > £l ij^oJl _^<>JU>I aLapJI J 

A^Sfl ( j»a 4^<?l^P jJaJt J j^*j cLUJJ ‘ic-LwJl j»^A? ^>- ywKJ 

'j^Jl jJaJl ^Jp jl Lfr a Ji ti A*ikull CjIjmmAzJI _jl 

jA*J ols tdil jl&l J ,jl JLJl frVjP Jp Lf-P 

jJjlJLa jL*/Vl jU>-I jt ^> J UJt £-» obd^U UJ? U5b (j jJL>t..» ^Ul 
J UJJ toLpJl oJLft J aJ <_$JiJl jL^Vl j*yr y JSJl 
J^> a! jjiaJl <j^yjp y* jl 4 /Lap- ^.lal.,..> V L*^ (i^JLb s^_Jp-o 

I Aft aILap- vI~p*JI J Llp j jU ii!3 JL) 4 jJLillj c-LaaJIj JaJ jA 

oLpJJ 4Ul jl>- oLJI ( * - J? . T . . .. t Uii p-Pjj i4ttl {ja ^gj gb JL>- J 

jU$l Jl ^Ul VJ» c5-4d ^ 44bMl ^a g j^op- ^ JISLit 

J . # 

obU u ^ j>- ,j>UJ jl j* b~j-l J bj tf-Ltj US' 4t 

Jip*J aJsIjAojJLM AoJajVi J oUJ C~a Ji L Jl 4 -jJLJ| 

Jp jl&Sll dHj jp-Lj tjl&Vl jjl (_)£ ^jP ^JijJl 4ljP*J 
(3^a>J l jiSl (_5 jJl— Lap- IJU ^-5U La j~~a>j JU>Jl 

-li j uijUJli a^pJJI —J 1»J1P AUL LjLwI ^j£* ^JLpO jl —3ja3 

JjJI ^w*L 49jlAoJl JpJl CL~>t~J g e^JOCU JJaj ILL- L>wPj! 

jJjjjadl J*<Pj j*jJlj 1 J^LpJI jy~Jtz S \j kwA-JJlj k_A)jPtdU oljjl 

JjL^j j JjA^j tJ-XpJl L^i jj-iUo aU-^o Jl 

LIJsIaxIj kLpsjjJj ^Jhjl^ll| ^J-ApI y 19Lj ^a <JLj>%5 

US' J Jib* JjJlJl { j^ Ju m J All Jbjo (UmOPw g klij jA A;^>cJl Jl 

yti\ caJUJI o\L>J! J5 J ijc*^ *—■wil>»jL jjijJai! 1 
Jt J Jj JAP- JJ y> jLca Jp Ofrli^i ^Aapl- 

oLVj3l JjjJI kbJbJl cJg.lt i£jJl yfi\jLA .Jl I 



[?L>-Calp 


r An 


oUjJL*-Jl £l jjl jJLj c-j^-^°j j-°S/l BJb^uJl 
ol ol j-J j^Jl JS IgiP ^ «—*p^ i£^ 

. c-Ja«j ^Jjt ^ jjjalJl AjISLo 


^mAw) 4 j 1 jl LaUj ^Jes ^ yM jjiaJl j» JifA* jl LT*i ^ 

JLiou Lsllaj jl oJLap jjiaJL JjLaJj jjJb^a lilla ^la..* ^Jj tS^Jlj 

^“Jl ols ‘j^iU jl ,jjJb*JL lOl (_^>* ‘A-S 
ol5 ijl killJJ tL> OIq-j^U <t^>xJS 4jL>w^^|I ^Jl 

IjjO.T.J i4j OjLbjji jj^J^Jl ^JJxwJ> tUUi ^jX?jA jS> jjjallL oUj)|I 
.ill 0Ui>[I v-^-lJ 4jjb {jA ^fjb jJl iJlA Aj j>*j 


oUti^S^I J 5 p-aj ^ apLjIj j^kJl jLpI y*!^-** ^.LalLj 

Oj j JwJLw * J tjJu^UJl pJ&jj]flia ^ j*-lp AijJbJi £jtdlJ 

^Jj*La ^Ji* tJ jJ b>- k-iLiHsl ^jlp Sjj^ai 

^j~->ciJl oLiijj i«upJb>xJl L^yJL a>JIaaJ| k—Jl~*lj i(_$ij-i-Jl 


ip-j ^ |v^Jl ^jl)l a^jJ ^*JLp v-jhj AaJbJl ^ t L:J i r >Jl ^UJlj 
LJi* <oV ^'Lu^J ^1^*11 <jl ( _ y lp lg~j Ojji Jo* 

{j£> jt ( _^*.>w.»«il 45b»—*f oUUcJ <U)L O 

jjw.At lOULSCll ij-Jb **jja* oUl ) jP o jjj jSadl ki~>*-j tiJtl 

.kiUS ( _ s 1p frbj 


pjOij ^ tk_jJLS3l |»JLpj ^JLmJI |»JLp j^a 

OVl { J~ > -J A^Jsl jXoj jJl A>tLoJ jLldj kiLi jfi> 

1 ja g*l LqJ^j i(_3jiaJl ajLSsj eJla Ajj^lazll a.■✓? jji}\ jJjja JL>w^l 

k/ 3 " j*-l*U Oj^ji dUJjl 

i^jlxJl ^ CS^ ij-u-X J-E <j^ 



TAV 


[ jiiJl 


<jl>fcil ^-JjX j^JlUjj 4 4 -aAp jjialJt 4~J?j3 jt ^S- Ojj^Oj 

.Vj*jx>- j jlaJl jjJ ULJ 

A^SS cJj jJU \jj$Jij jt Njl p ' g A«» ^ g.l lU^ <uJj J^-t ^ ..l aj bj 
li>-lj JjI—11 ^ ^1 ^ iU-)/l 

'j^\ jk 

Uailj ll)\L> U jS j Igjt aOjjIjlII ^ a I ^ JLq ^ 

lisJUoJl 4 j>oLJI a~>J| oLjl5li! ^jA ^LslS LUIp j amIj aJLj 

Jlwj oXUJlj ciljJi)/! ijjaZ ^ ^jUJI fUaJl 

JaJa>«dl j 4^J$o-tiL» ^_ZO jiUaJ ^Lia \j>\j^a 

liLa 4>-\j+Oj ( jJlaJ Oj£ i (jl aJLp — oL>jl>c~«Jl (jL*A*Jlj 

. Ja^alL A-jLv-j^U |»J15 j 

t_jL£ *L>-Nt pJLp (jlk^a \jP-jSj jt AjJjJ^a ( JiP’ U5” 

J&-\ o jt j*J (t* j^J aJLSCJI jl 1 -hJaII jt £bj«Jl jt aAIP^JI ^Jla) j-JlJ 
oUl J*>- AP y*3*J* ^ La <1)1 t^lJb ([}^ U~^J Jf* Cr* 

ojjt oUak>ta ^_s aj pJ iaJIIo 4jjj iwaJL jl£LJl ^ 

I^~>ej jt ^JLp Ia£ iJigj 0j£jj o! (j*j ^LapNi 

aJUJU; aJLuJI oAp CZ^* <_£l :<Jlj-Jl ^s- 

^^•--/»a LgjlS^ Igl A SjL>“lj Lg5bt>Ljt 

oL«SjZ)t jjJ^a AJ..5 jt L fr^o J AJjJjljJl jt A^>-^L« ^ . g^Jl {jA 

4-jL^IJ £-yS3J V>t l 4 ^kJ tAlftj tojJwaJl ol^JcJl ^ Aj^j>JI 

Jp O y>- j^—>JI j}Js> j&J* ^ ol jJcS I 

jjJatl viJLlj <J j^~ Ail^SlI to jA (J j)l 

oJLgJ (_gjj&UaJl JSlJAl il>«j| Aji-S^ J^^ jt tjj^l |»li<Jl ^ 



^ <uJLp jjiaJl] 


TAA 


oL5 Jj>- j| caJUJ) L^jLj4p^j>-SMj jjl* jj-iaJ! 

V j£a J ^ a j J vi>>> ^Jl 4JL5jJlj a J Lfl juJ I ^LmSlpVIj) 

L^lSo i^jdl Jsul j\ ^-aJI ji ^J1 aaJsj Ji# Lu IgJ 

4>-i -J t k^> l$JJ> OajjljJl ^..k:.,," 'if 4JbL«4 

UXp Vj < Ja*j ^ jl$J>Jl jl jja*}\ j[ JLa*i3I {y> aJIp 

4-Jtkl* i3^kJl ii— Jj~*]\ ^y> _^l>*Jlj 4JL>l^jl A-JL^LaJU {jj^A |»■..■■■> 

jJUJL3 0jif jly Vl t__4jlkjJl_J C-l—AL&Sfl dUj ^j^>t Jgnjjj 

{j* \ j~ a J b » w <L)t Ijbl jjajjlalJl ^Jal—j t4tf.1ko.il SjJLtfJlj ^JlwJl 

.''iiSLioJl oJLa 

JDL- livJjJl OljjiJlj OljjkJl ^ jJiS' jj$k JJ> ^LoJl ^ 
jjj* it— jjiu *tfSll ^j-jCj 4 uLlp oVj^kJl 0 j)ji« o 

Lftjl£jl Jj£oj V 0J^l5cu aJ^I igJ>-l jA ^jS 4ikUJl pjfcjl&l Ojlgjl C-5jJl 

djjjklll 0^£tfJl y>ij JioJbj l<UP yjzjA f-UJLp Ip- jS\ jj 

^i^j^ja f-UJLuJ AxiLjl j SjjjjJl olili^5Vl ^Ul 

ij^jl t-jLS’ lA y j j» , : k; ~ o alyl t^jjJi j y&* ^Uj| ili> 

O^Lab 4k—ly JjMjdl {jAJ I4tfjjl]l Olk>-^loJl 4 k—I jt £-jl>Jl 

.(3^UiVl ^»APJ j*J&Uly p—U dJUJUj tAJ^Ltf 

Ijplki—I JJl ^pUwSfl ^JLp July L f^i V y-Vl e^JUJl ^ylc-j 
oUj)f1 t yj £-1y^aJl 4il^j <_£y— Ul 4tik OUjVIj jJL-Ji ^-o->Jl 

iiaLill I>JJ ( y>- yti-j-ij ol—ij Jjl (jk>- Ijj ^1 ^3 i ySsJlj 

^ ‘oVl ^15" jlJ^I Oyfcft ijJ I'jZr-J 

c5^ 0 ^ik 0 1f * k ;** 4—oJlp Ajjj j\ 4 —4 — Jj j! ^y^l a j£si 

- iaLJJ t^ojJLij V ^yjJLd 



rAA 


1 


Aj^LaJI j j^laJl O^iaj «*^>LjV Ib^gp- £r** *^J 

AiLi>- ^jA ^Jj (L&jJLi ^Jl 4 jj jin) I «j^aJl c jJLgj ^Jl ^JLaJJ AjoI>JVIj 

frbil ^ i Lgj jt»j)/l j bw> Ujjli" jjiaJl jLipI ajI 

* * 
j\jj | aUL Oj~*}j <jjiJl viU^l aIjU*^ 

All ji* <1)1 V*^ **-^ 1 Oj-x^-j'j ^^-giL 

oJ^jw (jLiJl O^i t* JjJUJl ^JUlJ UJLko ojjj-^ jl |>ljJj Jb-^j 

iobJl ^<JljjjJl * pIjj 

ULfe f-L-iSlI LaJUp ^JijJl ^ tbiwa l^t AjuJai i 

Cj|jPvA*ji c!jj.A>- £—>jj tla>- ^9 Lb jJt& ^JL jjla.^l| 
oJslj t j^> J?jJL-Jl Jbu ^JjU* ^>w jl? [^ini UlJb-l ^3jii i ^r***® 
1*0jjLoj l qSjPijJ fj&j'i I ^j-® S,,/ 2 ?*-* 1 jl tAjaJ? N * * 

twAAjJ jJjbJl jl Ai^jJLl Aphl^Ij ti»|jb-Sll oJLa iL$JI£a ^a 

,i*.U i^u 

^yi pjb JS^b Lgj J*A>- *b/ aJLaJjs aJULo oLJLaP <»bJb*J IJla £«aj 
a Jk ..J^ ^^Lp Zjj+0 Oj& jjb 4->Jl oUllisJl jjij LoL-^-l 

oljLi)/lj <J&J| J f jj| A^J t ^-Jl ^ &\jyj\ iMpJj 
LiL^Ua Xj>~j oU>Lij |j 4A,../a.«Jl ijl>\ jaaJI j'S' JiuJ ^31 

y —f-£f l$b oJb-lj jJ5j iA*^>« o J L a jj cJilb- L$.»...aj^j — aJUmJl 

( JaaJ1 IJLj U t^Jb- UJLp ioj>oca l$la oJb“!j 

jlSI 0^9 ciUJJ AIijj 4JL^9jJl jjj* JL»u j^jJLJI 

^1 obNjJl ( ^-i , !5La *JLa iaj UJL-a ly»t LiU^J y^l_^laJl 

^j^asxAj LaJULP bl5\J tljb- Akyaj U1 Jj>-I L»s> jZ^ij c^UL" 

AjIJ b t- b. w ^j9 Iajj T A * (3 t _y^Jl aJUaJI ^w< AmPjaj AJJLj 





ra* 


LaJJiPj i jba jlibULo 

^ ^la ^a. 4 .bw JL«j Uoj> pLopTj Owji Oj£j JJ^mj 

aJ^* 31 oJLft ^j^-J LLimJ loJo- ^jJlp J5 »jl^ p*!>U 

J-iiaJl jJ^> (jl ^t) Ja ai ) apL^ <-A.sa‘> ^JLlJ jpil ‘ (3i jjC~J ^jlll 
oJp^^Jl oJ> i3ljij ^Jalw twj jjJLP ^y> apL* i—h./ij JLaj 

«y JUpVI a^I ajJj ,j* Cjtj& j* b£J J£JLi 

DNA jJl ( jj i * . > Jl ^Ji*) a?^spI j3i 4 —>L—S/1 (_~>c>- p!jj SjZui^il 

(A.. ^fr* Vlj AjljJjl j Agjlyfr.jjfjJl^ AJJjj*»j| iij|jL>-S/lj CjL*>«JI j 

iL>S>*jj *aJ £-*Js>u (_£jJl OtftjVl jLi^-I c ^° l*J>- L»Lj1 Cju^j 

.aJLj]? 6jlJU Aliu 4 ^-JLwL 

oLJ^II jl pJiJl ^ (il J~Aib)l ijj *-1 ip- <>*J 

S j»Xs_j L&Jp d i l lftj d)l b* Ljlk* (j t ji>- ajL^ ^j 

aJ V (J^ 9 £-UiJl <j*il l»L&j iLaJU- SjJbj j*JLp 

^ 0 jJiJlj p»UJl OybJl oLp- jl>- ji «-Uapl JJU 

VJ aJLp JLgJtJ Vj~J b zk*Qj> >%j ibJe*-j AUl CjLLp 

bjjJij Uijip ^Jal^J Vj tSj>sJt*jl aJLta ^Jlo ^Ip ojJiiL 

A^jJUuaJl y j*\ j>*$\ AjIJ b jjjLiJl iijJG jl \C,j (1)1 A3jJL>*_<Ji 

i3L» dj$v (jl L^c r ’ Ail A^8-4>- JJij JLu oJL?-j AUL c/**^ (J^ 

‘cr'lp'J! ^-a jJ-'bij V-JUJIj J-a-xj l jXfcj i"J.UJU 

A = i s S’ pp jl ^ (jjJtJaiy«J V 0j5jA>wJi P-VjAJ 

,jAaj J^Uw jl Jaii (libo <_£p|Jb^ll iJLfc ( JJLo oJuLj 

bJ jap ^,.b,; ; ^jiil 5J^I ^Ijl^L ^ Jl 

.ULoj] «jl 



r\\ 


I J* iil 


UjPi ijUJb AkcJl eJLft Ji'jj jl U£«j 

Lg-.,<a*j ^»->w3 ^j3 SJUkuJI 3 j^->-l olio ol VjL>* 

JP wl^-J l$jlj (l$Jp 4-5 jaJ! O^^-Sfl j ^aljJl ^jJL>- ^ (Jl 
tJj'i/I pliJl ^ 5wL»-jJl o-La l^L>wa ULS Jjj- 4 JU-V oLU-] 
Lg-*g»j 5^>-Sfl cJU 4 ]jjij U jl iJbl 'jZm V tLgSU 4-.a-Sj 

Up l4PjUl UjlSol JSj 44A-i^J jl 4-pJLj laj 
(J^Jt SjSUj 4 -JUaJ l Lj-s^ljjl 4 JL 3 U LgiSUj 14 jj 
Lgl$3 tjj J LaJl olSlUj ot>UJUJlj ^-jLUJl oU-jJj 4>JU«J1 4*iajlj 
4jJI jyt5 )l Ji (Lfr * J Utf (^JJI S-iJl U_9j*J ji Ijbl ^JaLj jjJ 

.<U-j 4>JI 41-^a^w jl I-La Lgj ^-Jj oUvall 

(^JJI • *3j*i <1)1 3-4 N US' 

4-jLS J-»tS j£-ij jl ibJL)L>- oli i3ljii al-J "if 

^U15 UUaJ Jaj *>ULi L>-Sj-oJ ^jiij jl iJljl N j *U 4 aJL>- 

4-JLp U-o jiSl (^1 J_^5 jl ^Jalw V U-il SjUvj t^Sl_^JI 


. 4 Jjij jl U 


J 


jtldJlj JjJtfl Jjj 


^^Ip f-U 4-jjjljJJ oUM^lpl jjjJ^Jl 4^j iwO^oll j^UJl ^9 
jl *Uol 4jjjkJl Uu3yjl jjb^ ibpl tiaii 4-10 fl 

Lg-jj 4 ,-o-U l l olsLilS'^l j p_A ^ jvUJl 

j 4^-sP^Jl «--JL» Oil jji3l {j# 

jj! ^Ui^l J. V fr L^Vl fjJl UUIjipl 

^JLmJI j^/ ^ g .. a) l jj^ijjl*ill j^i/lj I4* : j** 





r^T 

Ojj&j t^-aL-rtj LLj *—^ J5 “ sL>Jl jl SjMj iJ^L 

.djJjLoJlj < ui~JL a j l ^IjT CyW i>-jl>*Ji iJj'ifl *Xk 

y* ^»liaj j\ JL3l*jJ j! o J*3 j| jjjx Jl l* La 

£-* i y 2 * % ~^ J*i ^ J* p-f*^ -t fi* JJ^ 

^mjJL \j>y?~ tjd-^1 IfN f i aJLa>JI A-^JbJi oliLiiS''i/lj jjWr.ollj 

*if *<U^*ljijl $J^rj y a lj ...t»..» u (1)1 j-LJl Vj tjA-i) 

OUjJU 4jukll Ll^l>- <ui J<4^J ^ L?jJL jl 

*if iLba jJLpj Ujjjp pl^P'-lj 3j^>- tlr^ (_y® 

4J(jL^j 4jLw<1j 4i)L ^UjI yfr IIjJjLj (1)1 £j~j 'if J 

oijij oli^Uodj OJ>*» I <L^L 4 jLw?j o* LwjI IjJflj^J jl "VJ l^L*Jl 

J5 < _yi-P' 'if 4j| 0 j5sj (Jj-3 p ^ ^L <Jji^J^JlS -ASUiw* 

j OljjJl 4 j!J b (J jJU-tjjl pJUJl A-j j>- tjkwwj aJI jl 

'if aJ} jl a«^j*JI ^Llaj- ye < J~u?Lai3l (Jil *—*j*2 V *J) jl <ol y*d\ 

(1)1 Ajj j J ra.i lI Lijjill <Jjl>*j 1 _iLhJ 1 «-i- , A?^J La iljJb 

oU-UJl y* (^1 (j*A>*J LaLkj JJLaJ ^ aJ^/I cjLL^ ^Jjf £_oj>»J 

l*CUJ*P»* jl (w->mj J^>15 ^jl*J IJlftj j^JJ * L L.o.«Jl A~>“J jJl 

-jJLJl iJajUja -CjI ya oJP LU5~ LA LiJUj 

JjVl 1 ju9j-^w ^t^J LJjJi j| 

jl (w^>*j ^Jj tjJUiU <> Jlij>«JLI LJlJ ^........*2 'ifl 

JbJL>- JU?- J5j f-LJbJl ^jLiisj 5JbJb>- 0 jJw> idjJLva ^|5 Jb_Jj 
LJjJi ^ ^jll tjLpj ‘<bU*plj ^j^Jl jl^Jl y* <c& 

I 4 X 4 J 9 J y,sy oUUjJI j^3 ‘aJL^Uj J5L JjVt ^jJl^Jl wLlS” 

CjLIj^-j CjLLJ Si'ifj ^5 tj >jj otjjJl (j^^La LaJL^JLJ j aJLUj 



r*r 


[ _pb] 


J ia-sJI 4-jLkJl oLUaJI j frUapS/l y j 

•Alii* oLoj^II JbJJ Abi 1^-3 <_a.JLx5cJ UjUalil 

S-uJ Jlk Ijl^j>- IJjbj }LJ* USj *ULJl y jJS I-i£aj 

I 

jjadl <u«^J JLp >Uj Alii 3y>-j p-fcj OL»jJl y <Juajj jJ 

i-*ly Jj aJjJ-aJI -*>£^1 ®*Lfe ot J i yjjl»lJ 

jJl V=J1 Jl J jlk^JI *i>UJ J1 J IJ ^ V y]| Aj^Jl 

J 

S/j o-La k * - » J J J>- o4AjiL«J^/l L^$>-l J 

yJI sxliJl U iaJUJI oLJ)M ^UjV ijr A>J Nj -u: V ol^J 
y yj nJjVl J L>JL ) AXJLaL*j ^y^JUJl ^-^.t.>c^J 1 LgJLp Ja>u 
J j AiL£)/L l¥*bl 3y-j jl£>| Qj..«aJ y jl iaL?>w» jS' 
1 JJLaJIj JUJIj iSj** .>y-j yL*Jl jtill j! Lw ULa 

jjkJl j^s cyjjJaJl Ji; a^J y AJUjkil Jl JiJ! JIP j£l~> 
^UJUJl o|i y t<u»l* j l o Lw» « j | iJc*d aJ j^JbJI 

J * jUj^Jlj JjJi Lfci Jj A~<JU- Aajj dj^i yjJl y-P yJl 

o* iii J J* jy** J^'y ^ hji 

AjJUJI c-»U.lj-kJI J5 Jb y~*j ni>Jb- J5 ^jj a^So-JI 
u^>iJb-S/l y jJS jSij A*—kJl y *bi pjJLaJ JLaj jLil <jTyJI y 

j JJL*j ^Lil^ : J* ^l ^aLu< U d*>Jlj jLiill JU- yUl oLVl 

p-VT (^Li^ jt jl ^ djj£Jcj ^Ut^i> J 

lLjxJI J| Uy-Jb JL?-S/I JL^IJl aUL oUkj^fl ol IjlSCaj 
vi-»L->Lj #-Ia>-| J| 3 yjjl {j* j^S Jb aj! jS* (.aJLmiNI o3lj|j 

CJ15 J \-*S tJb^i J^ ^A ’J L* -Aaj J CjIPjj-w» ‘(JjS/I J^«il 

J kL>Jj >«-—» i£jJl U tL^%-jJlJ ^y-i A^i y» Jl*j N AjJL jl 



[?L>- jJjjJLjI a-^JLp itjSai jjJaJl] 


rw 


obl£U <uJl>> 4-A-5 -4-jL-kNIj j jJjj l$I **ttl Lljl 

<L_JL ?JSl/i!l j±A\j flyVl j£J JjSl! JjVl 

«*-*■*• *>?-J f* < - 5=? ’ ar^J^ 1 ^ 

j immmJL jU$l 3* » Ji 0^9 (^t i3li& N Uxp j t« ^ ..... J t 

iiLft jj$L-- i^Lajd! 3JLP 3bjj U^J SLsJl aJlft jLi>-1 


iJb»j pJj jLi>*N j^S^jJtj id) jj&j 

Jjl>sJJ C^tjLi f 'i^ 1 (J^ (_)■*■*£ tjLj^-Nl iJLft J^jLi Lm-oJL 

.x^t ^1 ^JLo ^ NJjj Lo^sj c-LJ-N ! 

jlaJl ^1 L£>- jj lgJU>- J 4jbi olS 43 J jl JL>«j 4-^ljjJl j ^y> 

.4UL LjUjI Jbjj jj£Jl (_£» 3£JL>Jl frljj U ^1 
jl N jl ^J>^3 4-JLsbj* 4JJ jJl CjlJlJilA^Jl ^_A3 ja Lai 

^ ^C-—Jl Ja^\ ol^>-j ^ j 

4jdb>u» olj!9 ^ tLjSfl ^yJj <jl IgJjii <u*JLi<dl 

1 _Li) Iaj ^Luj <ub»w^ 4Jb ^Ul 4ttl j~>-i 


^'U-L^l v-—ii*5ljlJl p-g~sj^ 3 j ^ g»g» lS> : — 0 £-» 

Uj ^tJU JlldVl <U)I »—» j*J> jl—ai^L i<ui jj"--*; IjjIS" (jJill ^ 

oUj J b c JI ^j^aj cJl5"j ic-5jJl wUJi ^9 <. s>-jp ,—J jl ^_gJ \jAf> 

-Upj iAiaSlI j A <t Lg ./?»>J t|JL>- 4>«^plj 4^jJLxw«J! 


CjUxW? jlJl J olI jj—J tdl SJLpL-AJ j^-V 1 \ g A t J lOlg~-£jJl 

^yjLc* jjjjll) ^w?L>- «i> Jl Jij IJl^J iJui .UNl L^Ji ^1 
jP jMidS liOjj i j yjc ll ll^>J jt Ol Jil 

^—j oUj J . m JI >_..»bs ifljjl? J«d>f ^ ! ^/l 

■^J <j^ J f+ill 




r<\a 


I jWl 1 


&j'te- ,y jj* ^ ,y <L~j £ ) 1 J-iiJ OlS’ 

jb JlLJI J--—< ,_yb- t-jJl j^so*J| ^ pJL>Jlj JUaaJI 

A?-l OLa* 0 ^Lf AL- ^y Oj£Jl ,jl >-j i <J J>J)l\ Oljji J j Jjl>- 
^ aJLaJI oli ^JsliJLJ az1pL>J| olie| y>- ^JLal 

cjUI ji jLipI <uSLJjjl5Jl aJUj^ ll 

^ 4^al> r: .> . » l l oU-lr.:^Nl £-» jj£)l v->b£ ^ *LJL*J] 

Aj^iadl <L-pjiJl JL>-lj Jlio U_paJ 0] Li! aJL2>J1j 

Oj£J! JjL>- Ot; I ^Uj toli‘>bxJl oLlj aJ j4+~j iijJLi—i 

AI—< Ot bi^ iJLILJI u-jb$HL 0 j-*JzLJl j-J>\ tj»Ll AZ-^o ^ (jlS" 
ca, jjjlll J capUY i [fj, Jb-i^l J> fit J1 ^ ^bVl 

j~J oLjji?-Vlj ijbjl\ j*-Ip oJLa?~ ^jlll oij^iaJl ^^53 

ol jLJLo jl »j*VL aL ji? ojZs jIjl» ^JLc- oJj^J ^^jSfl 01 

JL>-j tiii-U A^-i AoJ^J (_>jJjJl £-A i j0j\j£j I Jl&j —51 

jl aJIjuJI oUa>- < ^L<J1j 0Uj)f1 jjjo jLi>-*)U eloJjJl 

£jj-^1 IjXaj ^JLaJI <__jIi501 o! j «— <aJ 

■Jj J > >_sLiiSl 

AL—» Ij*Jj5nJ1 OIjaII j_y AZjIj f\$ ^ 0^)1 l jb“ aJ^~~°J 

dl l 5 Apb* Y £ (3 j^mJ ^yJl Aj^-jJLJI CwJ AaJ Sj^JUJI ^b'i/l 

oTji!l jj—' c5j^^ *^y JjN jJIj jVl ^yip l ^M - w j 

*—aJT ^yJl 1 jJl* djl? L*JJ AjI ^yJl j~Zj l\\}i\* tiJUj jIJLaa ^p 

{ jS\ A-La^il a ^Idil jU ^.JaJbj >u U^9 ALn- »_ill ^ jf AL^> 

iLa dj^- jbU aUIS' oJ^>-1j 0 ^y]} Ujj l fc<*~.J 
^yip XklAJ ^5 jjl ^ jJl (Jjjfl 0t j>-T jjJa^® OJjJl i-j^u Uxp 



Jji Ljlai j jL'l )] 


r-n 

jl La ji ^jiJLftJl jS ^|Lb 4 y»» fcJ t ^L~>-Vi .A^-b/ iyljJl 

lIUS asL^NL JjXi j^5w — IJj>- dwLaj Zj*j> ^ 

AaIz^JI 4<sLajJl _jOUJl 43 jl* LojI 4 Jll«^ iijLJl ZSj>- L jj>-i 0} 

oju> e-Lfijj jJI olsjJl>c-oJl ^ L&a£j^L«JI oIp^ aj^LIooJI 

oj^> jb/ l^lai jT ^1 J —dj jt Jl 'J* »■*-•>**» jS' J^*bll 

JS Lit ilUi tojjj-stf J j\a}\ l$K ^jL-Ij b! Ji AX—Jl ^bbfl 

tjUJl "J^-lI j* Cw< l$JI ^^jIp AX—Jl ^bbfl «J-s> jtiu> 

_oJLjl ^UaJlj toltolSjJ^Jlj toljJLJl ipd- 

i^jb/l ^Ip Jot <£>-J {j* J>-Vl ^UJI (^U 
J-3 Lb Ji« 4->*jJ j AX—< AX—Jl ^»IjS/I oJLa jSju jt Lx . C ft J 
jjSk* L^jjj^J\j ii£jjjj?J\j ‘lSjjsMj l iS jr^b liSjr&S 
jt J&J ioJLa AX—Jl |»LS/I J J >-1 Uliana jt LX»J *L^-b/l pjp 
tel j+h> J) cuULJlj 1 ^ j>Jl 4oUa 2 r>wJlj 4 l jJ >jbll jjjL*-:.* 

SjTjiJl oLNl fikift Jia j| ^-iljJl ^5 Ul$j S-jJLJIj 40 LI 
oL> (Ufa j.j. .ax.U aJuUj o JUJLp jl**»j a-Xp abjLjmJI oiS 

^JLP Aaj jt ^gip j . j ..w ft“U 4?-Lla C~j\ 5^ jT_yiJl ^jLjmJI 

jLt«J iJL>tia jJUaa jljiJlj tioUJl jLp-bU 4-LUA5 i jkz .~ »j iC-,oa U^3 

jljiJl J ULgJ 44jjU«^Jl olj-jcil oJla J.^a» l^J J^1>- N 

^u < j«hb JJa_-j ^ j<U » >bJ Ltfj ^jwLJLJ Lsl^ il)j5 ^ 

.oLtf jLu b\ jjJb 4««JUil 

C^-U-JJL)1 JJI J.iAUad 

L»Uj Ail (_5^1 t>^ ^ 

^-Ui ^ ^1 ^1 U jis' j) A;Sl 4 ^lSj 



ibja j (cJj-Xp oi j‘ ..> J Lajj jj-hjIjlJI 

{y> oljJLb iJL-jNI cJ L* *£ jjJl <ljLJU]| olS*^>Jlj ^ ^JlSCJL 

JL*j oJL>-lj lw- UjJLJ J~>- cJjJl ^juXju l&f-ljj ^Ul j *<uJbJl 

iilj j\ <CP b jAj lift J* —Oj (JjUjxJI ^^axj C-i^J *L$ jr 3 "^ 

# 

^i-*3 o-L a *1jj 1^#^JLII jbj^f! 0 !-LLjj JUJLt 

pj L^J-Svj (4 m.$ jbJt 1^X 4 j b ^yjl ^J-ftjdl 6j&3 «-\JJ 4A-0- l)b-A C-ili' 

^ £~* i j (JbJt jjrf !J b-S aJU-^ 1jil C«.obp { J^ ( J^‘ 

^j—djS/1 Jbj ^ lla>-ij i < J^,*JJ I^JLaUtIj Ua>- 

■ 4y^J l ftJL)1 t)L-a)fl jAy>- yM&J (ijbJ^fl ^Jtp ‘WSjj^Jl 

jjiaJl 4~J>ji jLi>-l ^ S"r“*^J 

jA j~*a& ^ JjL-JI ^w2ii <u~j531 £_» 

^ 4jj~>i }! ££^bft oL^J J-AjbJ| LgjLtiS'l 

jJ S ^y» lfrj>- IfljLg JJ <U>cJl <-Z->Lj15\J| Am/ 9j£&\ (OjLii 

pJ ^l ®L;iiNl c-jJU-j j» ^Uoj ^ t^L^io 

^ I^UJS oU^jlJl OjL-j (4jjj jJx Jl sZj\j~Jd\ y ^ la:,...' 

. bbJ ab«jl 

yJA Low^^31 oLuJbtllj Aj^bJl ( aIJlJ! cJ- ^y} l_j 

o J l teJ l 4— oJbJlj iJL—j^/1 O^SLj L Jl ( J^«- ^.ial.w V (_f6^ $i>-b-jJi 
<j*UJl l)1 vlJj ^1 yS\ d)^l! ia^-t)bJl y°J “--»UJb 

Cwj! j ULa i^jjJl o L - b Jl c-ljj ib-b- ^bifeL d) y *-*~j 1 j j JL 

Igll^brfj ^Jb 4 j _^bJl ^ 

^)] 4-jL—1 2y jj l^jt (jbmJ^AJ b.Lftft ( 4~pLjJj>-'y I 

.ijJ-a 





r^A 

<Ud>w ^ <L~JJl oLpjjJI oJLft ( JJLj ^_i<J Ijl>- oLi'^l v_~>«j 

U V “WUA15 lla>- vjUlgi t^JbJJ 

^ US 0 jjmjCi J i uy nlfl * < fU > NJ tbJ *L>*jli ^uJL2j 

£^jj jlU ol^Vl ®Jl& ULv>*j 1 Jl^3 i^£j«J jl>- 

oUJ>0 

aJo^^LJL c jj a?- .illiA 

SJU^Jl vL^U*jSM ^a illiAj ip-LJlj jSvfiJl ( j 1 J j!J>- 

jjJaJl Jla oljlJLuJ>| ^ { j~£L>CJ ^j| Sf-uJl C-»lp-jJlj 

"ijjiUJ 4_-j^o" ^Ulaifl jfi- 3jj>U<ajl ( ' AV) "(Explore Ewlution) 

oLtAi J^LlJl jl j£j\ utj tie* j^j xj~tji i£jp J 

vlv>«Jlj JlJi j£Jd\ liJlla Lajfc __ r ^iaj Ji jUJl JjL^j jJl AjT y &I 

Ijjjljji ji >iJl <ua j^L ^iJl OjljiJlS^ i^3lj <Jjl jj ^ j^JUJl 

La-^w ( J- v 2ji]I jjJb ^jjJlJlj j*UI <Jjl^J *3jj£-Vlj LijJl oL>Ji 
(ji 4ili £jA iiJ Zjxjjhj j j£}\ 2]a ^jtaj teJL?-lj oT yJ 

lj^Jl <JUNl {j# IjLlJJ IjjJjxJJ ^aI l_..Jjjl n^J l)JL pIw 

Jl *jS "BjuJI" Ad.UJl j\£N\ tfaliS bLcf^J CpJLmJl 

Lw*j (ilJL JL >- olj jb~ ^JlnJj JLgJtj <ji ^jft Uij 

SjJaiiL dyCJ^t <U)L fUUJ AyoU^Jl 1 jJtS - JlaT J6ji 

^JS^jIo j 4^^-j ^JS'LU ijlxgi nu^jj-a'i/l Sjl^uJI tolj'yjJl a^JLJI 

UL>*ji I y >Ji «—^l£s^ 4 (jj-Jv-.-J.jj ij^iJLa jjLijjjj t(jjwJ 

4 ’*' } Stephen C. Meyer, Scon Minnich, Jonathan Moneymaker, Paul A. Nelson, and Ralph 
Seelke, Explore Evolution: The Arguments for and Against Neo-Darwinism, (Mel¬ 
bourne: Hill House Publishers, do O'Brien & Partners, 2007). 





[ jrf y* y*] 


LvOjI ollSsJl ^U^J j*Ji ^ Ltfro L«JL5 j I jAOJ>-j SjjL 

Algerty: A New ) JbJL>- ^JUJ 3JL>Jb>- iJLS* <jbS j~Zjj 

JuLJl j ‘VdjjlJl)! tjl "(Word, A New World 

:S^U *5US J\ ol 

< 0 >e 1 qJ| <Ob jAP-t}\ *L$-Lp jIS «X>-I 

jj \alJi i~>bS oJ^> j£j ‘<JXJ ^jS ^jjLJJ ^yUaa^Jl 

ij jZ~ji jJLp oLyk- ^JIp 4jIj t "(Evolution) 

aij^ijr+iy Cr* u- 4 ^' </ ‘p -^ 1 
4jjj la*l l W>y^l ^ APjaxa ^Loi LLlx>- jjL 

( _ 5 lp j j~» jJb iJ o^ojl 

pfjU?- I 4 J l J~0j5j I 4 J yj*£ ji 4 j%> 3 jk>-l 

Oj-*jAj jySi \- J s .S iL^JLp V oL^li ij?u« 

1>I C-S'jil 4_*^LJl Al« J l Jjj :4jj^JfllJl 4—jlw 4 j!j 

JU*vo ^jS ^J^&pi t ji^^ \ Z^S L>Ip ^jA jiS\ JL+3 tsL>*3 

<^JL>- j£j £*L*i 3 Oli okiLl^l tU jjJalJl 

oJLcJ Jaa)I l-U jj} ^ii < i a\a |jL>l ^ 4 ? . n ife. O CUwu^l JLci U L«»J l 

ji t4i3la *aXu» iIJj-Ij iLi <cp «j^pi pJj UU jij-lp 

jljlo ^jip oJjIp- iJLfrJ iibjla i j£S ^UU<3» ( jk 4*i * j^*Jl lijJb 

^Uwii ju lL., ni>- c >i ji uu ajuji 

tfl ^J>jSC ji ^. ; . la: .~ T {jA olP ^>*j 

J5 ?UiJo>- j^^j p iS* ij* 43j*j e,_y«£ 

^jip Jjb oLU“)/l «*-»Lp ji J^*iJ iC—<waJl jlS” aJLp >r~L . <a> - La 
jl5 jlj ‘A3 jAJi 4ji ( j~ £ m N JjiaiJk ji 
43oJU& ^ {jA lji JLaZpI liij ‘ j^/J l^j 

pj j£j jj jj < 4 mpL«JI aJLJLsJI olJ...—JI aj! jj 

Ulj c JL OuJl jjiaJl 43 jAaJ| j jiazl l ^jA jj JL^JLl^ * t jA^l I 

4^—JL 4JLa>JI Lgji JLalpi J 4^ 4-—Jlj 4 . g ., 4ffJ l ^ aJlft ji o^pi 
4ii jJU Jj —?%3 43yujl j_^kJl 'i/ tllA ^£ia ii 

."43 j»JLp U 



[?L>- 


i • • 


Jj >*j 0^ (JLj yj* 4jcal>*j 0(J jl5 lla c«ik| 

L(j» UJL- o^Jbs^J) bolpji y l‘...,-Ail 

aA >-j* y • 1«Aa y 4>_JaJl 0[ :j 

o>ljS jSfl ©jl^s- cJL5 y <Cm 

aJIj 4^-^-jjJLgJlj y>~jjL^S\ ( j.'>T...^Sflj oy^S\ 

Obj>Jl O4»x«d]l oU 4*51j*-fc vi*l J>-I U.....J 

oU5 jj tSLaJl Iju^sJ JSLi 0-5jJ 

^ Llj ^A^Jail I oULp J*)L>- OJjil ^ 5 AsIa 

y MJb JjuJI j i-o^£Jl jLis’-l _plj ^15 4 jL^i31 

^ y* y^ J^» ^ 

• JijUjJ oU -ji Ji* ol>jj p-~*JJ tOjL-JJJ9 ( _ f 4 r -j» jjla 

IJLjb Sjj^laJl j-iil ^J> jj-l-» j JL>«J l)I jJjOs-hJI j-P 
oJo* ^ UJbO* Lf Ji*jj y 1^—5 

Li j i0^j>Jb 0jf^Jl al,.l> y- J jJl IJLa |t Oj '^-hi «^_...la5 
l y2*jz> *l3l ^ t ujl JUdll ^Jj ^j»JuJl j^j>J! ^ypt 

a^jI I^Jt5 iSyLj ^Jl IJLa 01 tlfJLip «-->^L^uJlJ 

.^LaoJI 

yjJ** Jl» UiJ iL^Iai ^ ^jj^>-jJl LJ O^yLj 0jO-» 
*~J>jj y 4~*J jjJl ^ ©L>-Vl ^JLp 

ji« OjiJI oUJUJ y JUt^l jjiaJi 

ff-yj f 4 j»-fr^ ^ri jJp t5» jr^ 4 ^* ^ 

ljil5 |v4^» OijT^ 4Jli ^ jj ialJl 0^ frlpil ^ 

tijP^jjbJl o^L^Jl Jl yjj\z 5JU-N ^IJbcL^Vl l _ 5 1p 
i^5l J\ 4il>waJl y ij^Jl lJU jp JJUJl v_o5 Jb 4j! ^kJLJ oJ*>Ul 
iJjyca apIS J^b t 5 ila» JSLlj *-->^^^1 0>Jb>- Jj ifrU'i/! aJLa y 
y*-} 4«4—oJLxJl j Ag<»...«jJ^ Am«j^15Vi ol 

fU u >^ j_^»Sll J of 5^. *o . l I 

^JJl JUz^Vl H'Ul j$> ijjjjijJJ A..-....JL 

OojJl o>Lji>Jl jJU ^15 i \ <\ M |»Ip _jp15L1 4jwU- y 

jL^^j Ljj jJJ 15 i»c*L>* ^ 0j-Jjl jJl5 

j*'jljJl 4JLUI ^j>5 ailxJl ^ AlaLvf) 4 \frj* 3 *tA LuXtl ‘^yJLjL 



I f™\ 


hi 


iaJIpJI ys y5 j ,^1 o ^ L»j yUl «-L»-S/l (%J-mJ 

ojjj Nj <!i^ js* pfr^ ^ jr^i J ^ ^ ps^ 

j JUj d)|r-^>Sl i~a»ai a) j^ial]l i}j>- jl 

aAjL^J) ap^4j>mJI JLl a ll 4»^j l Lj}_y ^JL>vdl jJc- ^jA p_gJ 

.’ djJbJl j£jj yJl ajJo^\j oily 

y <ul jj—Jji j_jip o jjLaH y*A jlJI ^juJJ a..n.. ‘J I>j 

V L-» lOiLuil AP J^> <JI oJuft p^^>* JbJL>J iwowlil 

yfc jJUJl ojjmoJI U JaS'J *4jw?I jla ll-.... J Jpl t)l AJ tiJLi 

OJL>-j Jj AjdUJlj OwSjJl 4 jjI£j\! C->1£jP-Jl y ^lp y5b> jl 

^ ^ . Lgj vl^jcJ l^.-fll) S-bJbj- obi 


jjLJl ol p^J jA*J pfjj^ ijb £jljJl y 

AjPyJl oJLgJ (jlpi^/l ^y I 4 j^yip ®JSC^ APJj>* 

•^-w> y jS^Jl p$i\p> y y IjJJj ajLJi o[ y>- *Ip 
*j ><JJl y pJUil yUl jlyi**l y »iAJj £-p£jj 

jlSol ppjj *a-<JUJI ^-Sl ^|>J "ojUJl" jL^-lj ty-iiJ 

H JllsLo ol^ 4 4 j1j 0^S3l CjIPJ JJii toJlP Ijj y ^JL>«JLJ 4jjj.laH.ll A—.pyJl 


tl-Xpl lj>r..^a> j! ^jJp yUl 1 4~~uL-Sl I o Jh .. — l l J} yiaj ^jU 

pL p- O-wzlI IJla pia>J 4p.5>Jl y ^a-pLa^^-VI aJJjjIjJI" aIIL® C->*j 
O-^igbo Lji£aj ty-'Vl «A*j l-l^lj Oj^iL JyJtJuJl tJ jj t|» > S 0 ^ 
.^.la>-LJl C^sb>- ij>»^» C-JLS* yJl <wijL^<j! 

^jLlj 3| iAV^Jl Jpl JjJLt ^1^bjl C-ijJi y jjJj 
yigJbuJl y J->- J-p jj.MaJbkJl Oj-ijjjl-AJI 

55yJl cJUpjj j^laJ j IpIiSI JS\ j~~a J ^LiJV 

C~ijJ (1)15 ^JJl c)JLJ y ytjJajl ^jjUI ^1 1y-^J' 9 


(% Af ) 


Riildn 1984, 






i *T 


jX*0 e. . : . *? jjiUJi jLS_j ^fL/U» 

j^kJl j>jiaJ cJU t^SlS AJJjjijJI l jP ii>Jb-«Jj ^jp 


^yJuJl £_aJL>i-J| *LapI i_jLuZj o j-w «5 ^JjosJL 4>*yw» 


i__ipwJl yLaJl- JlaJ^Nl IJlA ^1 y#l J* j &jJLi 

^ oJuL^S/l y* j^S c«4P Sjli^/ UiLS" ^±jbL5 ^Uaj^^Jl 

Cl L wnjdJl j^l La Jjpj CfLltlU' 


ji oJLUj jtjjj n Jb cJl aSCLmJI ^s 4 aj^ ll 

il i a—- jJU ^o—-jJl j-p v^JL>»i«J! JOu ^yJl aJL>»-» 4y-ln*l 


jj o jLp J^5 ^jLp ,^aJI j^a-L JLa> e-LJuJl pJa*>i J^xiL" :cJli 
U” tllp^ Vlj~- C~3-^3j jjialJl Aj^iij C-JlS 

AaJUU! sJtjlJ j>-| ^j-w ipjlI^JI oUKJl aJla j>lp 


.■■ ■ . «■ ^ip ijSljJl JjbjJl (Jfy>-\ JJ yoyt 0~b j y> 

UJiltj |»ip jLrfll llJjSyS 4j J ^li a\jj)o f ly4 Jj Jl lJ l 

lyJL>»jU ojiylp jjc*L>- ^ pL^^JIj pLapS/I 

j jiaJi oLpljC jljJJu JLoHj i _>L5 jiJLp^j 

J S j-Ja jJ jU~» j!" j "{Implications of Evolution ) 

l$it ppJ tJLp-j jJUX 4 y* jjlaJl JJ&* Jl^iS/l 

a jyOLt <UP_La j-Pj IgjljSl jJLiL* jJjUx^J IgjU 4 jPjJ-j jpUw 


. UU- #iy>-y» jJjL AjCJb* 


i c -^L ijl^jj^at li ^ jJJ) ^L^ll L Jj jp' jt c y f aJ lj 

^1^ t. o . ’>»M ...i« dnJUJl APjaJmD ^o ,. . *j)1 j!JU»)M yj 
^jySla*- lyl£ ^ < ‘‘d iLjjs> ayaJ aJ viJLi Iaj yt t|jj 

.jp UJL>Oi j5j tjpj-ia-a Ojj^0 j^bi- 4lP Jy 

i4>«py jJL-j IJLa jjjJaj 


^IpjjVLj p^yJl iCjL-L-S/I j. <* l ^...a olp JUa i J! 

UjLfcpl ^ 4i ^Jp ^jLp U? Llil ^CJy jjjP }jyui UJxnj Jli U jSl 

tb—jllS/ 4j *_slypNl Ijbl t-Py ^J L^J jJbyU ijli JLa 
t|_gjj)a:ll J-JL-i 31 Jbjj bjjJ ( j—J 4 jI JxbLoJl 4jyj>«j1 


jp j^j^a jl OPUS’ oljj ijiljl>-! JL>tj *■ £--h~, j 

Uljpl Lj^fLi* UJm= » Jjj l(_5y-i jpyo 0jJL>»la j‘. ; ».a 





i *r 


<_>T p ^Ap Jj Ow U ^ytj^a J j^l I j JUfa Vt 

pUI y UULj LJ? v. a.liSvJ jl ijJU/j LjJU ^iJiJDj 

<' Ar >.%^>J! 

LaJ j J J~S S^p j yJo^Zj yj JJl (1)} ^il Jjji 

<U»P>U L^jLiw jl5 j» 4 . /a» > <1)1 sLo^J j-ta jJ* L-0j e-J*J 

bs-UP CU3_^Jl ya 5jia *L*j iL Ij yl Ji3j 4j1jUI y> 

t^lyr y. j^i jjr$* pA* <AtaVl J^>- y> Jj^kJI jl -k>-^j 

IjJUt-a yyLpj iJL^j j y>t^3j jJLxJJ 4 m«Jja3I 4~*j^IS^U JjUI ( j-~ 3^Ji — 
-"(Traite de Zoologie ) j!j->Jl j*Ap y oUj/ S^JLjl aJuJLJI y. 
jtJuJi" cjLpj ^w?l JiSj IAa ^Ap 1! 4iL j^kJl <Juoj jl 

ylkjjJl jl J 1 pj>\ ^JIp js- JUi >VjtS 12JJ AjjjkJl W>yjj 
y» p ^V) |»lp. aaJp iaJLL# y Aj^Uj y> jli yp jjJU 
ywJl JjjkJl Aiy^ .'JLoi £l y^fl jJ-^l yjjb *—J *^S 

^5 Li ^Jlp AlSf <w«jjp j y *L»-Sfl ^Ap IJLaj <«■ f JU3 

ouk ioJLia yj <Uo Y'?SJLap ^ 1 ^JLp y Jp IS) ivJj* Jlp 

jjl jJLb oljJL>cJl ^JLp <yjjta i —*\zS t j~j iJ j*) ^ o\|*Ip 
^jJl oj^Jl l-ift : JUi ^yJL J l jJ> jJLJ SjlJuJI y j~p\~* 
j\ lioip LgAyJ ( _ 5 ip jjjJLi V ©JL5 p yp ^laJJD JU-^Jl Ay 
frl^asjj JuJl olxJl yo P klA>JI yJjl>wo ;4 -^Jlp A3Ju 

0A ' 4) ." { JjJ 1 ^y ^ J^j J? p cr^ ^ ‘«^>bywi11 

<'*'* ibid, 

•'“» Grasse 1977, 

' , ** , L. Harrison MaHhews, from the n lntroduciion" to The Origin of Species by Charles 
Darwin, 1971 edition. (London: J. M. Dent and Sons, 1971), p. xi. 

„«> r Thompson, from the "Introduction" to The Origin of Species by Charles Dar¬ 
win, 1956 edition. (New York: E, P. Dutton, 1956). 



[^l*>^1 4 ^n U *Jjh> jjlacli] 


y ijr yj-^| jJLp y j*-\ Ail jX*aj 

jj-J ^JjJlJCuJl jJl jJtJLUrfl (_$JJl C j JL^jji 4jwL>- 

j*_Ip > th* tfjA ^^5 jjJJo <_$J^kjl |»^gjls 

JiUtf yo £-~0y y j~Q v-Jb yj ifrLp-Sl 

^' AV \ ULjj lib>l5sj IjLa 4jJj-1aj 

y y jyd\ Jlp yj^la frULJ! y, y5 j^l ^w?t 

y 5 pj^ UlJb yJl "yUJl JaJa^t <*>" J Sjy*j j jialll 

iljiSfl jl 3Jb*zdl ol/hl jJI y yLajdl 

Vj l4iyw 5^ 5j^£i 4-wjJLa <_$( jjJ^w N 55yJl 6-U y 
ja j^53l I5 a jl ji j j>-j*oj J, iaJUUJI oL>«J 4-^jLca jj^laj 

Jy* y *y y** y t-r^ u^ 

j-Lj ta-Lia 4->ljjJ|j ^iL«JJ j>- ilJLP^f 5 jIJj (jjl jfj *J 1 Jl3 liabJ! 

JUJU y s j£a Jl oJLgJ pLoJLmJI y jujl*JI Jj-i y yA *j\ 

y Ajjjiall! -Us^i)l USuK V-^J^Lai- y yJl JjL-jJ| jl 
jl y -bl UL«j>- jj j~m 5jLfJl yj (oIju JLi ^y—^Jl a-JL>- 

JaVl ^Jlp t-JJLi IaJL) 5j^iiJi oJLa 5Ja—!^ oL>Jl ^ 

4jw»La 55y- 5jjjJadl -w^yi! £t-~v<aJ jl yJl J : 4 :.,..J l y ^_ayj Ji 
£-SkJl oj-A ^ll f£*y* A-bfcxJl oU Jbj t^tj Llib>- il jSj 

l j£} tJaia jU>t-iJl pUUJI aJ> jLw ^J dJJ5 pIjj u^JIj tJjcillj 

J5JLj UjlJUJ li*^i i 5L>JI ^ bii yu> oal^jl LJL5 ajI y& £_J>yj! 
^ y)l o XUJ l oL5jiJl jl jj 'jja^gLa f-LJUJl j^i vlL) jJ 4 ^i5l 

oU^I L>-l5 j_^J jl J5 L^ip JUj^Jl ^JLwj l^J 

• jdJjk y> U5 5iiU ^~p 5Jl jJLp 


|<«» Edwin Grant Conklin, Man Real and Ideal, (New York: Scripner’s, 1943), p. 147. 



I jWl y*i] 


A]a..* \jj iJ\>£Jj 4>wJu j3Ll& ^Ja)t 

4-5jjia> V it<u?*j! obsLSCJl ^JLp 4jj jjjJi mJu>«J| 

frljiJl Jj jJ jJj tJ>-I jjJl £jj £y* Jj>o cijjJL>o J 

o Ll» i l ll cJVT |»->JLa.o 4) 4d.Ma.o.5l SjJLill jl^Ul 4jl*i ^jA t^y>- £y 
(j^\ v-ikH) ^sJI iUjVl oU| OUT Ol .^>JI 45U-.V 

(oIpjIj j 4jpji ^t) £^Jl Jj'-b 
^ ij^JalJl oJj wjL£J|j ^ yuJaJ l 

■ 4)1 <jJb>- 4*Ul<a j^iaJ lgjw>j>o 

jjjUJl -da—I y j£z* J^>- jJ* cy » . : ... kl l i—jUo’NI 4A;i>Jl 
<_£I Jjjl j\ aJI-XaJI 2 J—LJI i4jjl4l £ w» 

tfdJl ^}\ jJd I ol^l i^LScJl oUl C^JI obKJl pUJ 
wiJlgjj jlp -us*Jl obj'LS3J ^u>Jt ^aL)jJl Ip 

^ oJ La< JI jt d)l *^?*i oljdkAl iUmjJLj 

jfiJJ oLftl eJlA jjS 7 *'} ^Jda>» OJjhj ,^>Jl ^jSl£Jl 

J^b £^lJl e^ljj LS* ji} 

I g ^ Ajj (jy*}\j twJUalJlj fLXVl Jl«) £^Jl 

^JLoill < Jia <<u>Jl oLsl^JL 'WsbJl l y> LL>ij>- j2y 

-O^Jlj ^J1 ^ 

oUiblU ajj I ^^Ua^Ji ( JJL>ti} f-LJLJI Loj 

I jM lJI> ^jA oJjb JS" Jjp (jji^wj ^ 

jJj wl-j>xjl ioAixJ 0J-to £jAj (Jj\ 0 Oyj£jJ 

y*S~~y* dUi £-» tL»aji 4 JU 5 I ^Uadlj ^jl!l jll^sl 4 >sJL>*j 



[?L>-4y J U ijtj Jjiajl] 


i *n 

U ^ JSbij ^1 <wJb CaJJj (JLJl Jap 

lLjJ bJ! ^JL*Jl 4 JjU^a j* 4jI IJLa ju tobLJi pLj! 

tiUJU t JalSbo J£ oLJ^!! ‘Am*! jjJl LJsL-jj ajLJUSI J va .fl. i l 
Jj t Jaid AaaJLp 6jjj~a L-J jCfllJl J5^/l JLp jl A*£sJI IS jULo 
■(&*• j-* J) ^—'! L> j»>i 

a^UJI 4.-.^i!L) a^I A^^>Jl IjJjUo *LJL*Jl ^ IJLgJ 

Mj tAjJJI L^uiSLua^j IgjLjT jj LgJLSbil Ajj (jiauoJlj tpL^apSfL 
•^fllUs^Jlj olJyJl sJU J> ikiJl jl ^walll Ajjj ^ g.lp t_~>o 

i W>«J Awu ia-jj-gJl ^jjjt «wJl>Jl Ajjj Jj (U«9i i 

(O O-lfU flii jjlaX* ,y> ^*4 jb>- (^1 Ajjj pJUil t Js> 

f-jJLJl y» Jx>»j ^Lu J£-£j v ^JLgJl i£ jJl lmS 1 yJl <ji ilL* 

•>' 43^LsA»Jb 

1. lain.* lloip iJUUJl ^yj jta AjJ aJ v^LS J.b j 

j*JLp 4 fl J b Jb»“l ^flj^/ljj-J 0 ji ^c-T,..T..,«l tljjL*i 

Jy4-lxJl jLwJU bil>fc4 tAuLalp ^J- 4 jJ aj <J j>wj ul JLfllpI 'JLi La 
^jL-1 cSj y5b>j to.L ap ^Jj —IgjLiJ J?b>j Nj t'jLapdl' 
tw*ft J L»j 4 JVI jlSol ^JbJlj £— ( j-^Jul JLdJ $J A03 «L*^Z^4 

<n_->U^oVI £jj aL->«j to y>J| A-jlloJU ^ j^jLJI J A-JtflJl 

I * 

. "djjl yj NjU AflJLLa aLa>- 

^ jl5b» ^ylp Ol J-p^lwJl yj j-3l>Jl Lis j 

L>L » Iftl JiUJ jjlJl AjjjislJl 4..^jflJl aJLsL^J Aa 3 pjj N AabJJ 4k>»*Jl />jJLJl 

frbjlj AjjJaJl AjIJU JUa^ t A^L^JJ j-iL* ULoJ^blJ ^JULI I^La 

l j& a* '■ts* tj! ‘W^ uj*j 




I *v 


[ >>^] 


‘ J>-\ Jl VrjJjri 

#i>-j^Jt j tSj^La jc&j Sj&r {j* t,jJUJlj uLkj^ll 

^ljl a . / ?V) ±Ja ~&jJ AjjlS^ j^p iy si fi ^JcJ ^jjlla<»ii t-LJ^Jl aJLP 

J 

J-49 tiijiaJ! oJp £-»Ul Lo^fcJ UmJ JjJUlJI 4>«jJuJIj 

<j| (_$t 4 J 6^Jl jL l)Uj)/1 -*—jjJlaJI im J&j~ J^^Lp 
|» = la P J^p ctJLi ^ Oj^l ol ^ ^p^Ip cil) jJ iilUU 
C5* 0 J>Ji L»i> — 41 o^J>-J 4, ;* .. JL »j 4j j«XSj (jJUxU jJLkJl pUJl 

^JLJl JLa 9 'uJalftJlj SJLaaaJI 4^dJ?^Jl ^oUjJI jJi£ 

Ij^Uj t<u5lp-gi jUjj laia ^3l5j ^IJl^w^L "jjJUJl jiJ" 1 jJL>*j <ji 
(^LaJL 111 jS ijJl O^^Jl IJLa ji jJ U5 

(4^_kjJ1j y^r <J^->- *ilLJl iiDl«j ^gia^\p ^J| ijjUwt liDJbj 

oJLaj ^JUJl v_^L>o^> L^-IJ jJlxZj ^Jl 4jLS>Jl 4.1a*7 a j^r oljb Ijl£L &j 

^>H «*■*-* i_5* «*Jl **)} ^*t ^»l w>a a^>Jl 

^5^1 jj-uio ^j-Jj jJl^Lj ijklyLwa ^Jj d)t 

.jUJl bj& Jp ^ O^jjjJalJl 


JJ ^y*0jfi AjJ ijj-* Cj_^3 jj-a-xl*—*Jl Cj*J 

Vj cUIp ^ 0 * SJuJ ja\ oLij c <Cwj1j 3 ^J^Ju lj j&z 


<1)a tkUJa ,j>«j 0 )j t^wlj (3^ t _^ p iJLsluJl JLi Jljj 

IJpj t^yJUl alJLi—Nl jl jJ^j vbSl 1 < k ~*wZftZJl u^ 9 ^ JSC^ 

1 


‘c-is^»Jl iJLgJ ^Ul ^jJljc}\ j£>%j vI^lJJU 4Ja?JJl oJLft 
<1)j^> oL—ifj^Jl ^Ji jjinJl J jSj OXa SJLp 

tjt-gjljT ^P jlitJl jiaJl ivajiJl pliap| 





i' A 

i ^a>*£ U oJl£ sc—ilyJl y> j^lajl Oy tiJlS' Uj 

->JP y ^pjjjdl 4LJt> *LoP 1 y> iJLP J la.^l IJU ‘L—IjJl ^JfcLJl ijJLs- 

JU^>-Ij cjl—jl J~— ^^Ip ^jlSLi JL^J (_yJ| oU^»UJl y 

liJLfc p.g!»•>- (^*iJl yS/l iJjjJl y> wbJjJl ^ pip 4 j *-Ji <uJL* AJLi jjjIj 

■ LS^jJ ^y Jl>Jl jlS^ t jL*-Sl1 L ^axj ^y 
y Jy-Sll pip y Sll^l ly-y J^as (JL-Jl iJLft ^J> 

£-* jii N *ljil *>t t£y» *4^"^ N \$j* <y ajjL; 4 jwU- y 

ji <_£y-l i —»ya i j^jjJj iLA yap ^Jsi —j pJj iLjjUl LiyJl 

ij_^aj| 4 j1 jT c*m« j »oly— ^-w oJUj LiL—S/l L>-y <_5^ 

ai— y- p l l a) l LLay pJ ^ 

Uils^ jl2T a!>*j ji ^0 £_oJ>*Jf ^y LjjJalJl L>-jJjjJbSll 

-ld5 sli—l 1j { j^ ‘yyjl OyJ e-U Afi\ pia».P ^J>j\ U5 .JJ 

^JJ iiLsi»| cLS "f ^y Cj yii yJl 4^wal^JI o J >yJl LlJI d~aJLi*l—I 
y> Aj UyJ (YOK) ^yll ^bJl pj. rn . j l 4 . — *ya y- yLaJl -laJwail 
.(Council of State) aJ jJlH ^jJjj^ y aJ y- y U ^jIp J j./r>Jl 
L>-ji ( _ s 1p Jyi>Jl olfrly} j Jl L$J Jy- a jj£ ^JSl y> JLa 

y vJJLtjLi I ylS e-L>-Sll pip y ill—I j JLpLuwS ill—i 

L»jjj Ljljlyl—I oNl*aJlj ioj-iili ji jjlalll 

Nlj olic>-l yJl jUJ o^ia^ij oUJL« j o Ip Li I jJLj yVl s ILt 

piL y ^—jj t,y jj^ij jt jylaLj y> pUl jji_^iail 
l5 Lp oyJL ajjjUI Ay?yJl y?y L>*-i yUlj j-JI y pUJI 

lJL>“ SLi?ly^j^ 4$J> Jbu ^yjl UUt yj tpJLJl (_Jy—a 

iL-SlI aJsLLo c— jJ tAU ( pLJUI t _ # Lp y* pLpI yiy 





t 


Jajj •*■$-*■* Cr* AjL$-&J— u^Jjj jySUJl 

•wjiiLji <_£ JJl OjJjZj ^ jJUJt, 4-5U oljlJ £L_J l$Jj J ~0y ^Jlli 

^t—'I Jl ojjL«»Vl (j^axj L**J LSjJ ^yj Ca^-Jup iji ( ya 

|» f stZ -UP ^ajoLS^M v—flj^>tl}l^ iiUuJi ^0 |»g..-tf.tl I^*>cJ jLcL-kuo 

.5 j^fr-tJ l ^y <Lljjjl jJlj «W?jLic« ULjVIaoJ 

oiJLfe Jii j^kJl (l)Ltj Jaig^Jl {jA iLj. O^yJl olj-pVl Ut 

^JUxdJI l fcl £ <y J 

jl OjJj-p!" p-gJ ^1 L$y ^ 

i<uLag- Jl» I j—J jjJalU jL*aJI (1)1 pPj (1) 

0 Jj JLi ^JLj ^y oJLfc ^-.oaII a 5^y- (1) j*jAj (jjjJl fr'i/jA ^Jp d)l (_£jl IjIj 

$ 

aJojc) j jJalil 0 j&3 (1)y j ULgJ MJl>- L5 jj <wljJbJl 

AlJb e-L/apl pJaA» jjll) \*Jlaj dUi iUj-LuJ) j-p ^.fr-ngJg 

e-Lft ^y y<jL»j (_£«xJl Jax-^aJ lj llJLg- d)jJlL2i 

j^ £-»j OjJj^>i ^ «aUj^JI d-JI 

,j^jo illiA < j^5UJL ^ 5*^^UL, ( j .- * . ’ -. i i» jS' 1 jJlS 

,y ^jjy-Vl cjy>- Oja^>u 1 Lag- jjiaJL Oj^^i <_5-Lil 

.i^gjLcJl p-gjljt j* 

(j jy>Jl o* - ^>**^1 <_sy~-Jl lJu» iyj pPy dJUi Jp oj^Lp 
d)jjL«j£ V f-l*JL*Jl iJp d)l Ojjj jjjj^laJI (JjU«»j cLS" j» 

^lp I<1)1 — lfg*jjJlj 4j jlaOl &JLA ^P OjJ^gxIj^j jjJalJL 

( jJ> ja iJ A»wj^ (JjLJI J »jiJI oljjJ 0 U 3 ji3l ojljj 

V LLJl «UaJLcJl 4.>—wj^Jl I {jA JjJbJl 

^Jl^Jl (O^wsJi OjIjjJbO 01 jj.».Jal —j 

(^hj )jia:ll Jui> oLr-3jiJI 5JL>-1_j 4-lS^ ^L>tJl 



A. j'J lC’ Jhj jjkJl] 


n* 

IjjOlpI Jl 4^-j t5^ j*J-P 4l*A c-Uo-pl < j^l 

Iftjp-j tLU)l 4.. oJuCjl d—^j^ll ^flp SjLJ ^J>" j*S/l ljJJ>oj 

<*J jjJ (^iil tw^wail £-*0jJl I J~J>yCJ Ol 

^ j. W". rt » t ^J-P wtljrfjl ^UJl 1 -La (3^ t_J^ li-UjJ 

1 —Usl <^^>-^1 (_j jjL>tJ jUpI Oj-i OjjUj U IjJUflj ol OjjjjUJI 
4 \S t-jL-iJl JL£»*Jl <j* ljJJb |*4^ wiJJi ^1 

Sjljj 'J* j^' ^yloi/i/1 j*-iicM —* & \*jj <*>■jJl 

4m»< 1 jjJl iwsl S sJl ^Jb jjialJl | » ^ UiaI ^jPj ( J£JLj 

A^ilS" jS’ 4jjflJl 4jjji aT . l l 4 jUjJ1 eJlA cJlj U iJLfc £AJ oj!jjJ 

^iLilj tj tjXj U ^ ^jkdl 

£-ij jA ^-fli.JlAj l^JUJl jjS J^-T <l)l£* ^\ ^ HialiJl flJlA jJlLo Jj>-j 

^ ! lj%- *jup jj SL>J) <t>-jl JS” ^1 jjkJl 
M iUoNl J^jU ojj ^ JUJ1 ol£ US' 

•p** 4 J^» ^ OjjPjJ Jj ‘^dj9^ 

U (4jjjlal)l 5JLjfl*.ll frljl ^Ij^ail Lg-J JL*>J L£jj (_£jJL 

v_->sJj tlUj^lSl UU>1>- ^.mA) ol v_~>u V jl ?4L>P ^jSUj ^jJl 

^3i Ob 4 j OjJ° jj Up 4j^»*j IjjnJO ol LjUJLp if-Ual—<1 Oj£j <1)1 
( jmjjJj ol ji! jjkJl ^g‘-^1( Oj^i LaJUP COj-ljflj Uj 

jmJu ol JjVi fUJI ^ «s_->o jJJJl! iUUli IjjjIS OlS^ jJ US jjUJI 

^ Ijjj» 1 /j A -^> r j; g■ * 1 4jflLjo f-U-^Vl jiSlj i^aLuJI aJU pUwI 

t'VLp-Vl jJU 4 js _La" jA 4jj9cxU Lgpj^a>- jl IIJLp lgiia?-^Uj IajU>-1 

^-.Oj vl (pJUJi JJp- aj-iS oU»l> ^ ^>JL^w~m» it jAj 

ct ..^«:ll jl atjS^lb 1 Ja ( Jlo OjUU (jjJLil ( j-*jjJLtJI U> c-UopI 





t \t 


aU*j — JLj ^ 4*i»\j-LwjJLj jl (w^>»j Jj 

•uL— 


pjJiJ ^1 4h\*J>y\j ^_aL<JI oIa ^^JiU^ ^1 p <_shu U5 

^ylp jl tLUJ 4*0 j l** obli£ <1)1 j^Jazll JbjJ ^jill oliLijS^M 

il^ldLoJ <-jLaU oL-ljjJl oJUi JlLa jLJzp-^j c-j'^UaJL) I J>T Otjftl 


j^LvsJl Jal jj L» 4*0 jj C^jIS' 0). <1)1 4mA *LOpI 

i)jj~Jz>zJ JjJ jJl \jAAjj jl I_^ojJj 'b/l iN jl 4~*JUJl 


4jjLipI vuaj o jJ£ pSj U^» j^ k dJ iOjl** i _^~£ oNIa* 

.(JUJ1 J l>J 4-JOl C-M J^l ,> 

^ ajjj\o^\ 4-0jill JiO olj^Vl ij y\ dj 

Jj-ja>JI <u5wj l^JIaJI ^ ^ j/g^r . wJ l ^1 Jo^\ ai-s iC-j 

jlji — 4 jJ L* ji 4 ~jL>*jI oJl5 f-\j~*- oU jJU^ o J l £ljjl J5 ^^JLp 

1 jdU.P 3 ^ Jai-^ JjL*j <jjJj ^—aJ j>- jJ^ol viJU jJ 

1^ jjiaJl JjjJ ^^1-P ^ - Ua j 01 OjJb^a 4>-j-b 4-*J^I 4*J J^ju 

■ OljjiaJl 4ij^o <iUJbj i4$l£ ^JbJl e-l^jl 

O* £-$l<Jl ^j-b ji j-OU^J j^l v^JUaj lj| Uut 

£>*V^ Jl J>-' ^rOU^ |'jh (^ ‘^djj^’ ^ H>-J 

<>* • j jUrl ) U >jbcJl oLiliJl 

j jSL—J w-OUaJl V US' jl 

jJ-*J1 jj^u>JU«w* *—j^UaJl jS/ ^1 Jj^- 1 .Lx* ^j-jjJcJI ^ 

• (J-a. ~ ^ . < J l ^S CdlJl J. O aj ^Oj^Jl jl^ ^-fejl,_yl[ jjiv? 

j^SOa jJSlij C-djtLa J^p- J ^ (J 1 4 ^ -fo. l l Js»UlJ| 

US’jJ i^*b L y*^' ^jl^i **- ji< U Jl jUJJlj oLjllqJI ^ 



[?l~f cJp 4jjJaj jjlaxJl] -t ^ T 

> 

ti£-~* A4jjii; Ojj^l 4-^JU- ' oll^JbLoJ £oUJl J^n; k-jL-bU 

<_^>w jl ^»Ujj ^ j^laJl J^-i jjX^I ^jj oli 

^^9 OtSCo aJ Ijla ^Uu9 cLkJLp oT N 4i)L {y*ji 

^ ^jloJ jJ5>j ^^JLp o_jl>JI SjJiiJI jl i"o^ Jk> cmj 

£jA ^j+0y* JS' 4J < _ --,/3 ^-Jl IJUb 4«9 JlL 

jA^Jjj LJLmIt- A» j^Jj <U9 [^131 oU>vjN 1 Jbl 

. i fl- ^ > 1 i 
tj. v 



JpLoj j j a^J? ^ of bjfj 

d)^ jjJaiJl oLI) ^5 C<m>J1 j** {j* 4jf ^-G’jj 'bfl c—~ J ~L^i)l>vw«l 

o^jU>J tL>*jJjjJbi 4 jL^>jj <c*usji ^JUxJl <u?»L^» oL^Jl ^y 3 *’' 
<U/L£ (J 4 4>wli Jl ( J-^2J v_jL£ 0^1 (JI^Jlj tl^>- 4jlij| ( Jj>-I ^ 
oUjLuJ) l jJaij jji <Jjl V* - *—Jji (ji>- 

5JL>cl*xI jJjVi jJS* p-Jj ?p>L»-S/1 ^Ap 

toj^uta (jJL>Jl aJLp ol Ojl*j of UJLp tlkliJLalj ^il j^JalJl 
413jAoj 4)1 O^i 3 ^»»a«o O^" - ^ 0_^ pP^Jl t_y^ ^1 of 1 -A><1 

4JUil ^yiAd jUJl 4-JUp ^ «— ( jA*J AaUxJI AjjJJj 

ajT^ aJl oL^! JJL>*J JCJo dUi jjp tA-^ai tU£l jj 
^yjfl J^>- ^^p-SlI oL^I (j-aAJj yijf ^ ^ij (jliJ! 
{j* 4j|JlJl ^ 0j£)l Jb>-jf 4)1 of jLipVI Jb^fj «l)f UAp t4jJUj 
oJLJI jJUj (^JAi eJb-j 4jfj til—J1 ^IjNl viUj ^?-\jA ^yip ^JbJl 

I— ij} 4)1 jJL^- 5JjVl il>-j»Jl ^ L» cij ^ 4j‘f j tUw J l oJ^J <*JLia>Jl 
jf ^ ^j'i/lj f jf^ A . H L*UaS jl>- ^5 tOo^Al J* L° o\£* ^ ijLJI 
4 jI J jA Jl toL>JJ —*jT jj^Wj £C_4—-J 0^£}l ^ 0^» 

jUJtj jipjij tj^ui ii ju yui " f ^r ^ 

4)1 olpJJ L^l^» lil^» f jP jS/1 CjwjI of 
J-J-J ^ obil5 LfuJ ipLJI ^ yj-r*> cjUIS’ 



[?L>-^1 LaIp *ij*> 


(jJJczi aJLS’T tNj! oLLJl 4)i .jL>- ly** 

ouij^Ji jlp id fj >jji asT out j*j\ ju ^ <oUUi 

ul_J)ll jit JU .^jVl jU*1 J.LJJ J^ij il*Jl .yj .t_-.tj.tl iKI 
.oilIIj oLLJl j JST) 

N <3^J Jjj <1)1 L^ajl 

O^ LJ Lw J l aJLfc ( j- a 4JLdjJf SJuJl y ol jmxJ iillA vlJL£ 4 jI Jb 

(lw L^JnP ^JL*j N i£j*^ bljl J^-l y* <»iUj^ Jb *)lj tL fc JjJj 

oJ jsi J j>- JUL l>» aJLo-p j^p L*J Lj| 

jj^Vl oJ.& y d)J «4liJb Sj^9 jl Vjbj- 4 j jfi iLL-jj ^Jbbj M 

^_f jZ> d)l b ^»j i4Ul ^JLp NjLLij juo 4>b?w? j-p c-LJiii f-lpjL 
N LJI J5^lii d)l Jb Nj *_y»Sfl lJL& J^>- bjlJLaz^a jLaiJ N 

<Jjy£ 1 (1)1 4jLJi>- pJLJl l^a-Lgj AjjjjLwxSll oLa jL*^J\ 

.3L*3)M SjjOJl d)b ^ y^ *\jT J_^> jj Ulj t(jjXji 
jji?* oLLp 4j>xj1i oLu Jj SL>J1 J0_^J L»jj 43Ji>Jl ^ 

JwXwi 43^P i3lb& d) j£j (I)! ^5vo^»Jl y* Jj tL>LaJ 4 _aLi>c» 

<l)f yj viiJi y* jiSt y l* ^Jj AjPJj Uj < jX>Jl aJl.^p 

*i5 a$\yij ^JUll IJLa tijjt d)^ j& p~&Lb t y * 
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